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© New amldinoMoyele derivatives. 

© New pharmacologically active amWIno trioyola derivatives 
as musoarlnto receptor blocking agents, useful for the treat- 
ment of gastrointestinal disorders of the following formula: 



(I) 




B-(CH 2 ) tr .r-(Brt) p - 



\ 



wherein 

R represents a hydrogen atom or a halogen atom 
X represents nitrogen or -CH-group 



W represents a -NH-CO-, -CH « CH- t -CH2-CH2- group, oxygen 
or sulfur 

R1 represents a hydrogen atom or a alky] group 
n Is 0 or 1 

Y represents sulfur or a -CH- group 
A represents carbon or nitrogen 

B represents a -CH- group (provided that A Is different from 
nitrogen), -COO-, -OO-, or -CHa- group 
m Is 0 or an Integer from 1 to 3 

Z represents -NH-, -CO-, -COO- or -CH- group, or It Is absent 
p Is 0 or 1 

Het represents plperazlnyi, homoplperaadnyt, plperidJnyt, tropyl 
or tetrahydroplrimldlnyl group, eaoh group being optionally 
substituted by a C1-4 aJkyl group or an amino group 
q Is 0 or 1 

R2 represents a hydrogen atom, a C-m alkyl group or an amino 
group optionally substituted by a linear or branched C1-4 alkyl 
group or phenyl group 



Bundasdnjokerd Bertn 



R3 represents a linear or branched Ci-eaJkyJ group or a 
hydrogen atom (provided that the bond between Het and the 
group 



is a carbon- carbon bond or A=C and B=CH). or 

R2 and R3 may join together to form a heterocyclic 5-membered 

ring, tautomers thereof and acid addition salts of the aforesaid 

compounds. 

The process for the preparation of the compounds of formula 
(I) as well as pharmaceuticals compositions containing them 
are also described. 
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Description 

NEW AMIDINO TRICYCLE DERIVATIVES 

The present invention relates to novel pharmacologically active amidino tricycle derivatives, to the process 
for their preparation and to the pharmaceutical compositions containing them. The new compounds are 

5 muscarinic receptor blocking agents useful for the treatment of gastrointestinal disorders. 

It Is known that the administration of muscarinic receptor blocking agents gives rise to a number of 
pharmacological effects like decreased gastrointestinal motility, inhibition of acid secretion, dry mouth, 
mydriasis, urinary Incontinence, decreased sweating, tachycardia. Furthermore, antimuscarinic agents with 
tertiary amine structure may give rise to central effects owing to their penetration across blood-brain barrier. 

10 The lack of selectivity among these actions makes it difficult to address therapy in one specific indication and 
this prompted chemical modification of these agents. One of these modifications consists in quatemlzation of 
the tertiary amine function to prevent penetration into the brain. The quaternary drugs lack prominent central 
actions and additionally show a selective greater effect on the gastrointestinal tract, while displaying a minor 
Incidence of side-effects. However their major drawback Is the poor and unreliable absorption for oral 

15 administration unexploitabie for therapeutical purposes. We have now synthetized, and this is the object of the 
present invention, a new olass of amidino tricycle derivatives endowed with a strong antimuscarinic activity 
which shows a further enhanced activity on the gastrointestinal tract associated with a lack of central and 
peripheral effects such as mydriasis, tachycardia and dry mouth. Moreover the new tricycle derivatives are 
potentially useful as therapeutically active agents in the management of gastrointestinal motility disorders, 

2D such as spastic conditions of the gut, functional diarrhea, constipation, irritable bowel syndrome, 
cardiospasm, pyJorospasm, gastro-oesophageal reflux, peptic ulcer disease, spasm of the urinary and biliary 
tracts and urinary incontinence. The compounds, object of the present invention, have the general formula (1 ) 



25 



30 R 



35 




wherein 

R represents a hydrogen atom or a halogen atom 
X represents nitrogen or -OH-group 

W represents a -NH-GO-, -GH-OH-, -CH2-OH2- group, oxygen or sulfur 
45 R1 represents a hydrogen atom or a C1-4 alky) group 
n Is 0 or 1 

Y represents sulfur or a -CH- group 
A represents carbon or nitrogen 

B represents a -CH- group (provided that A is different from nitrogen), -COO-, -CO-, or -CH2- group 
so m is 0 or an Integer from 1 to 3 

Z represents -NH-, -CO-, -COO- or -CH- group, or it Is absent 
p Is 0 or 1 

Het represents plperaziny), homoptperazlnyl, plperidinyf, tropyl or tetrahydroplrimldinyi group, each group 
being optionally substituted by a C1-4 alky! group or an amino group 
55 q Is 0 or 1 

R2 represents a hydrogen atom, a C1-4 alkyl group or an amino group optionally substituted by a linear or 
branched Cm alkyl group or phenyl group 

Rs represents a linear or branched Ci-ealkyl group or a hydrogen atom (provided that the bond between Het 
and the group 



2 
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5 



is a carbon - carton bond or A=C and B=CH) or 

R2 and R3 may join together to form a heterocyclic 5-membered ring, tautomers thereof and acid addition salts 10 
of the aforesaid compounds. 

For pharmaceutical use the compounds (I) are used as such or under the form of tautomers or of 
physiologically compatible acid addition salts. The term "acid addition salts" includes salts with Inorganic or 
organic acids. The physiologically compatible acids used for the salification include, for example, salts formed 
with maleic, citric, hydrochloric, tartaric, hydrobromlc. tumaric,niU1c, sulphuric, rnethanesulphonic or idroiodic 15 
acid. Although the double bond of the amidine groupments is indicated in the general formula (I) as present in 
a particular position, other tautomeric forms are also possible. The present invention Includes therefore such 
tautomeric forms as regards both the compounds and the manufacturing processes. 

Some compounds of formula (ij. according to the present invention, contain one or two asymmetric carbon 
atoms. The compounds may therefore occur as enantiomers of ( + ) and (-) type, as diastereoisomers or 20 
mixture of them. The present invention includes therefore both the Individual isomers and the mixture thereof. 

It has to be understood that, when mixtures of optical isomers are present, they may be separated 
according to the classic resolution methods based on their different physico-chemical properties, e.g. by the 
fractional crystallization of their acid addition salts with a suitable optically active acid or by the 
chromatographic separation with a suitable mixture of solvents. 25 

In the present invention the term "lower alky!" means that the group is a straight or branched alkyl and It has 
preferably 1 to 4 carbon atoms. The term "halogen* means fluorine, bromine, chlorine and Iodine. 

The compounds of general formula (I) of the present invention may, for example, be prepared by the 
following processes well known in their general lines to any skilled chemist. 

a) Compounds of general formula (I), wherein R, Ri, R3, X, Y, W, A, B, Z, Het, n, m, p, are as 30 
hereinbefore defined, q is 1 and R2 is an amino group optionally substituted by a linear or branched C1-4 
alkyl group or a phenyl group, may be prepared by reacting a compound of general formula (II) 



(provided that Het Is different from tetrahydropyrimidine and contains at least one secondary amino 50 
function when p is 1 ) wherein R, R 1 , X, W, Y, A, B, 2, Het, m, n and p are as above defined In the form of Its 
acid addition salt with a mineral acid of formula H M such as hydrochloric, hydrobromlc, hydroiodic, 
sulphuric, nitric, tetrafluoborlc acid, preferably hydrochloric acid with cyanamide In the absence of any 
solvent. The reaction is conventionally carried out at a temperature ranging from 70° to 160° C, preferably 
at 100° C. If desired the reaction can be carried out in the presence of a protic solvent such as methanol, 55 
ethanol. water or a mixture of them at a temperature between 50° and 100°C preferably at the boiling 
point of the solvent. The same compounds (I) may be prepared by reacting a compound of formula (II) 
with a reactive compound of general formula (III) 



35 




P 



(ID 
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45 



60 



65 
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L - C 



(III) 



where L Is a suitable leaving group selected from 3,5-dimethyl-pyrazol-l-yl, lower thloalkyl, preferably 
thlomethyl or sulphonyl; the compounds of formula (III) If necessary may be reacted In the form of their 
addition salts with a mineral acid of formula H Mae hereinbefore defined. The reaction is carried out in 
polar solvents such as methanol, ethanol, acetonitrNe, acetone, water or a mixture of them at a 
temperature ranging from 20° to 100° C preferably at the reflux temperature of the selected solvent The 
same compounds(l) t if desired, may be obtained by reducing a nitroguanidine derivative of general 
formula (IV) 



R 




(provided that the nitroguanyt moiety is linked to the secondary nitrogen atom of Het when p is 1 ) wherein 
R , Ri , X, Y, W, A, B, Z, Het, n, m f p are as hereinbefore defined with hydrogen or a hydrogen donor such as 
formic acid, acetic acid, ammonium formate, cyclohaxene, cycJohexadiene, preferably formic acid in the 
presence of a suitable cataiyat preferably Pd/C or Pd black, in the presence or in the absence of a suitable 
solvent such as formic acid, water, methanol, ethanol or mixtures of them, preferably formic acid. The 
same reduction may be conveniently carried out with reducing agents such as Titanium (ill) chloride in 
hydroalcoholic solvents or Tin (II) chloride in diluted formic acid. The reactions are performed at a 
temperature ranging from 10° to 100° C, preferably at 40° C. Compounds of formula (IV), used as starting 
material in the abovB processes, may be prepared by reacting a compound of formula (II) with a reactive 
intermediate of general formula (V) 



L - C 



NN0 9 
/ 2 



\ 



(V) 



Nf-L 



where L is as hereinbefore defined. The reaction is carried out in solvents such as methanol, ethanol, 
chloroform,methylenediohlorlde or mixtures of them, preferably In a 1 :1 mixture of methanol and 
methylenedlchloiide at a temperature ranging from 10° to 80° C, preferably at room temperature. 
In an additional option the same compounds (I) may be prepared by reacting a compound of general 
formula (VI) 
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(VI) 



B— (00 — Z — (Het) - C - fiHR n 
I at p 3 



to 



is 



where R, Ri. R3, X, Y. W, A, B, Z, Het, n t m, p are as hereinbefore defined (provided that the thiocarbamoyt 
moiety is linked to the secondary nitrogen atom of the Het when p is 1) with an alkylating agent such as 
methyliodide ordimethylsulphate and then reacting in situ the corresponding isothiouronium intermediate 
with an amine of formula R2 - H In which R2 Is as hereinbefore defined. The reaction is carried out in a 
polar solvent such as methanol, ethanol, acetonitrile, acetone, water or a mixture of them at a temperature 
ranging from 20° to 100° C, preferably at the reflux temperature of the selected solvent. The thiourea 
derivatives of general formula (VI) used as starting materials in the above described process may be 
prepared by reacting a compound of formula (II) or its hydrochloric acid addition salt with an 
isothiocyanate of general formula (VII) 

R3 - N = C = S (VII) 



20 



25 



where R3 is as hereinbefore defined, or with ammonium thiocyanate. The reaction is carried out in 
solvents such as water, methanol, ethanol, tetrahydrofurane, acetone, preferably tetrahydrofurane or 
water or without solvents at a temperature ranging from 0° to 200° C, preferably at room temperature, at 
1 00° C or at the melting point of the reagents mixture. 

b) Compounds of general formula (I) wherein R, R1 , R3. X, Y, W. A, B, Z, Het, n, m, p are as hereinbefore 
defined, q is 1 and R2 is a hydrogen atom or a Cm alkyl group, may be prepared by reacting a compound 
of general formula (II) (provided that Het is not a tetrahydropyrimidlne and contains at least one secondary 
amino function) with an addition salt of a compound of general formula (VIII) 



30 



35 



■c- 

i 

H 



HM (VIII) 



40 



45 



wherein R3 and HM are as above defined and Q is a suitable leaving group such as halogen, lower alkoxy, 
phenoxy. dichloro phosphoryl, preferably ethoxy or methoxy, when R2 is a hydrogen atom; or with a 
oompound of general formula (IX) 



^3 



I 



(IX) 



50 



55 



In which R2, R3 and Q are as above defined, when R2 Is a C1-4 alkyl group. The compounds of formula (II) 
and (VIII) or (IX) may be conveniently used either as free bases or as addition salts with mineral acids of 60 
formula HM as above defined. The reaction is conveniently carried out in a polar solvent such as methanol, 
ethanol, acetonitrile, acetone, ethyl acetate or mixtures of them. The reaction temperature Is generally 
kept between 1 0° and 70° C, preferably at room temperature. 

If desired when R2 represents a hydrogen atom, the same compounds may be also conveniently obtained 

by desulphurizing a thiourea of general formula (VI) with Raney-Nickel or H2O2 in an appropriate solvent 65 



5 
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selected from dichloromethane, chloroform, ethanol, water or a mixture of them. The process is carried 
out at a temperature between 1 0° and 70° C, preferably at room temperature. 

c) Compounds of general formula (l) f wherein R, Ri f Ra, X, Y, W, A, B, Z, Het, n, m, p are as hereinbefore 
defined, q Is 1 and Rz Is an amino group optionally substituted by a linear or branched C1-4 aJkyl group or 
5 phenyl group, may be prepared by reacting a cyano derivative of general formula (X) 



(X) 



CN 



in which R, R1, X, Y, W, A, B, Z, Het, n, m, p are as hereinbefore defined (provided that the cyano moiety is 
linked to a carbon atom of Het when p Is 1 and Het Is different from tetra hydroplrfmidine) with a 
25 substituted or unsubstftuted ammonium salt of formula (XI) 

R2H.HM (XI) 

wham R2 and HM are as hereinbefore defined, or with a substituted or unsubstltuted thiourea of formula 
30 (XII) 

S 

R 2 - C -NH 2 (XII) 

35 

The reaction is simply carried out by mixing the two reagents and heating the mass above Its melting point 
at a temperature between 50° and 200°C, preferably between 100° and 200°C. Optionally the reaction 
between a compound of formula (X) and a compound of formula (XI) may be carried out In the presence of 
a Lewis acid such as aluminium chloride, zinc chloride, iron (III) chloride, tin (IV) chloride, 
40 triphenyltinchloride, preferably aluminium chloride. The reaction is carried out In an inert, high boiling, 
halogenated hydrocarbon such as chlarobenzene, tetrachloroethane or without any solvent as a molten 
mass. The reaction temperature ranges from 50° to 200° C, preferably at the boiling point of the selected 
solvent. If desired, the same compounds may be obtained by reacting an imidate or an Imldoyt derivative 
of general formula (XIII) 

45 



(XIII) 



G 
I 

C = N - R«- HM 



60 

wherein R, R1 , Ra, X, Y, W, A, B, Z, Het, n, m, p, HM, and G are as hereinbefore defined with a compound of 
formula (XI) as a free base. The reaction Is conveniently carried out In a solvent such as methanol, ethanol, 
acetonltrile, acetone, or mixtures of them at a temperature ranging from 0° to 80° C preferably at room 
65 temperature. 
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d) Compounds of general formula (I), wherein R. R 1f X, Y, W, A, B, are as hereinbefore defined, m Is 2, 
Het is a N-linked tetrahydropyrimldlnyl group optionally substituted by a C1-4 alky[ group or an amino 
group, 2 Is absent and q Is 0, may be prepared by reacting a compound of general formula (XIV) 



R 




(XIY) 



B — (CH 2 ) 2 - NH - CH^CT 2 -NH 2 



10 



15 



20 



wherein R. Ri,X, Y.W. A. B r n, are as hereinbefore defined, with a compound of general formula (XV) 



-NH r 



HM 



(XV) 



25 



wherein J is a hydrogen atom, a Ct-4 alkyi or an amino group in the form of its addition salt with a mineral 
acid of formula HM. The process can be carried out in a suitable solvent such as methanol, ethanol, 
acetonitrile, acetone, preferably ethanol, at a temperature ranging fcom 0° to 80° C r preferably at the 
boiling point of the selected solvent, 
in an additional option, the same compounds, wherein Het is an N-linked tetrahydropyrimidinyl group 
substituted by an amino group, can also be obtained by reducing a compound of general formula (XVI) 



30 




(XVI) 



In which R, Ri, X, Y, W, A, B, n are as hereinbefore defined, with hydrogen or a hydrogen donor such as formic 
acid, acetic acid, ammonium formate, cyclohexene, cyclohexadiens, preferably formic acid in the presence of a 
suitable catalyst preferably Pd/C or Pd black in the presence or in the absence of a suitable solvent such as 
formic acid, water, methanol, ethanol or mixtures of them, preferably formio acid. The process is performed at 
a temperature ranging from 10° to 200°C,preferabry at 40 c C. Compounds of formula (XVI) may be conveniently 
prepared by reacting a diamlno compound of formula (XIV) with a compound of formula (V). The process is 
performed in an inert solvent such as methanol, ethanol, chloroform, methylene dichloride or mixtures of them 
preferably in a 1 :1 mixture of methanol and methylene dichloride at a temperature ranging from 10°C to 80 ft C, 
preferably at room temperature. 
The compounds of general formula (I), prepared according to the processes as above described may 
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10 



optionally be converted with Inorganic or organic acids into the corresponding physiologically compatible acid 
addition salts, for example, by conventional methods such as by reacting the compounds as bases with a 
solution of the corresponding acid in a suitable solvent. Particularly preferred acids Include for example 
hydrochloric, hydrobromlc.hydrolodic, sulphuric and methanesulphonlc acid. 

As already mentioned hereinbefore, the new compounds of formula (I), according to the present Invention, 
have Interesting pharmacological properties owing to their ability to antagonize the physiological muscarinic 
effects in warm blooded animals. Therefore the new compounds are advisable in the prevention or In the 
treatment of motility disorders wherein muscarinic receptors are involved. 

The following experimental data show that the compounds according to the Invention have favourable 
characteristics in this respect. 
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PHARMACOLOGY 

ANTIMUSCARfNIC ACTIVITY (In vitro binding studies) 

Antimuscarinic activity was examined by studying the displacement of 3 H-pirenzepine from cerebral cortex 
homogenate according to the procedure reported below: 

The cerebral cortex donors were male CD-COOBBS rats, 220-250 g body weight. The homogenization process 
was carried out In a Potter-Evelhjem apparatus In the presence of Na + /Mg"- HEPES buffer; pH 7.4 (100 mM 
NaCl, 10 mM MgCfe, 20 mM HEPES), by filtering the suspension through two layers of cheesecloth. 

Binding curves for the under study compounds were derived Indirectly from competition experiments 
against 0.5 nM 3 H-pirenzepine labelling the muscarinic receptors of the cerebral cortex. 1 ml of the 
homogenate was Incubated for 45 min at 30° C in the presence of a marker ligand and different concentrations 
of the cold ligand, conditions under which equilibrium was reached as determined by appropriate association 
experiments. Trie incubation was terminated by centrlfugatlon (12,000 rpm for 3 mln) at room temperature 
using an Eppendorf microcentrifuge. The resultant pellet was washed twice with 1.5 ml saline to remove the 
free radioactivity and It was allowed to drain for some hours. The tips of the tubes containing the pellet were 
cut off and 200 \i\ of tissue solublllzer (Lumasolve, Lumac) were added and left to stand overnight. 
Radioactivity was then counted after addition of 4 ml of liquid scintillation mixture (Dimilume/Toluene 1 :10 v:v, 
Packard) 

Assays were carried out In triplicate or quadruplicate and the non-specific binding was defined as the 
radioactivity bound or entrapped In the pellet when the Incubation medium contained 1 jiM atropine sulphate. 
Non-specific binding avaraged less than 300/o. Kd values (dissociation constants) were obtained by non-linear 
regression analysis on the basis of a one binding site model with TOPFIT-pharmacoWnetic programme 
package (G. HEINZEL, "Pharmacokinetics during drug development: data analysis and evaluation techniques" 
Eds. G. BOLZER and J.M. VAN ROSSUM; p. 207, G. Fisher, New York, 1982) after correction for the 
radioligand occupancy shift according to the equation: Ko ICso/1 + *C/*K Dt where *C and *K D represent 
the concentration and the dissociation constant of the radioligand used, respectively. 

The following table I shows the obtained resuits: 

TABLE I 

Arrtlmuscarinic effect Dissociation constants (Ko) 
for 3 H-pirenzepine binding 



Compound 


Ko (nM) 


3 


6 


19 


4 


20 


3.2 


26 


9 


31 


7.7 


60 


2.7 


61 


5 


62 


6 


72 


4 


76 


5 


B1 


10 


62 


10 


63 


7 


64 


2,5 
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According to a further feature of the present invention there are provided pharmaceutical compositions 
comprising as active ingredient at least one compound of formula (I), as hereinbefore defined, or a 
physiologically compatible acid addition salt thereof in association with a pharmaceutical carrier or exclpient. 
For pharmaceuticai administration the compounds of general formula (I) and their physiologically compatible 
acid addition salts may be Incorporated Into the conventional pharmaceutical preparations in either solid or 5 
liquid form. The compositions may. for example, be presented in a form suitable for oral, rectal or parenteral 
administration. Preferred forms include, for example, capsules, tablets, coated tablets, freeze-dried vials, 
suppositories and oral drops. 

The active ingredient may be incorporated in excipients or carrier conventionally used in pharmaceuticai 
compositions such as, for example, talc, gum arable, lactose, gelatine, magnesium stearate, com starch, 10 
aqueous or non-aqueous vehicles, polyvinylpirrolidona, mannitol, semisynthetic glicerides of fatty acids, 
sorbitol, propylene glycol, citric acid, sodium citrate. The compositions are advantageously formulated at 
dosage units, each dosage unit being adapted to supply a single dose of the active ingredient. Each dosage 
unit may conveniently contain from 5 mg to 500 mg and preferably from 10 mg to 100 mg. 

The following examples illustrate some of the new compounds according to the present Invention; these is 
examples are not to be in any way considered limitative of the scope of the invention itself: 

Example 1 

3-ch loro-5, 1 1 -dihydro-1 1 -[2-( 1 -plperazinyl)acetyll-6H-pyrido[2,3-b1 [ 1 ,41-benzodiazepin-6-one 20 

a) A mixture of 5,11-dihydro-6H-pyrido[2,3-b] {1,4]-benzodiazepin-6-one (5.0 g), glacial acetic acid (15 
ml) and 120 vol. hydrogen peroxide (15 ml) was heated to 100°C under stirring. The temperature was 
maintained for an hour then the reaction mixture was left overnight. Crude 5,1 1-dihydro-6H-pyr1do-[2,3-bI 
[1,4]-benzodiazepin-6-one-1 -oxide was collected by filtration. Yie!d2.1 g, M.p. 230° -232° C. 25 

b) A mixture of 5,11<Hhydro-6H-pyrido-[2,3-b] [1,4J-benzodiazepin-6--one-1 -oxide (21.9 g) and 
phosphorous oxychloride (200 ml) was heated to reflux for 90 mJn. The cooled reaction mixture was 
evaporated to dryness under vacuum then taken up with ice/water. The solid 3-chloro-5.11-d!hydro- 
6H-pyrido[2,3-fc] [t ,4]-benzodiazepin-6-one (19,7g) was collected by filtration. M.p. 220° -223° C. 

c) To a suspension of S-chloro-S.II-dihydro-BH-pyrido-^-b] [1.4]-benzodiazepln-6-one (19.5 g) In 30 
dioxane (200 ml) triethylamine (8.0 g) was added. The suspension was heated to reflux while 
chloroacetylchforide (18.0 g) was dropped in. Reflux was kept for four hours then the solid which 
separated after cooloing was discarded. The reaction mixture was takBn to dryness and crude 
3^loro-11-(2-ohloroacetyi)-5 t 11--dihydro-6H-pyrido[2,3-bJ [1,4]-benzodiazepin-6-one was triturated 

with diethyl ether and collected by filtration. Yield 19.8 g, M.p. 203 s * -206° C. Analogously was prepared : 35 
5-(2-chloroacetyl)-5H-dibenz[b t f]a2epine. M.p. 1B8°-190°C. 

d) To a solution of anhydrous piperazine (1 1 .7 g) in tetrahydrofurane (240 ml) 3-chloro-1 1-(2-chloroace- 
tyl)-5.1 1-dihydro-6H-pyrido[2,3-b] [1 .4J-benzodiazepln-6-one (8.8 g) dissolved in the same solvent (40 ml) 
was added. The reaction mixture was stirred at room temperature overnight, then filtered. The solid was 
thoroughly washed with water and desiccated. The mother liquors were concentrated to dryness and the 40 
residue was triturated with water and collected by filtration. The two solids were crystallized from ethanol 

to give pure title compound (3.0 g) M.p. 240° -242° C. 
The following piperazine derivatives were analogously prepared starting from the appropriate ohloroacetyl 
compound: 

5-[2-(1i>lperwinyl)-aoetyl]^H-dibenz[b.(Jai:eplne. M,p. 165° -167° C. & 
10,11^ihydro^-[2-(1i3lperaz^ M,p. 163°-164°C. 

5.10- dihydro^-[2-(1^lparazinyJMoetyl]11H^ibenzo[b,e] [1,4]diazepln-11-one. M.p. 210°-211°C. 

5.11- dihydm-1H2-(1-plperazinyI)-aoetyl)-6H-pyrldo[25-bJ [1.4Jbanzodiazepin-6-one. M.p. 249°-250°C. 
4,9-dlhydrcHl-t2-(1-plperazinyl)«aoetylI-10H-thieno[3,4-b] [1,5lbenzodiazepin-10-one. M. p. 181MB2°C. 

50 

Example 2 

5,10^lhydro-4^ethy^ [1 ,4]-diazep)n-1 1 -one. 

a) A mixture of 2-bromonltrobenzene (28.51 g),3-methylanthranilic aoid (32 g), potassium carbonate 55 
(2925 g) and copper powder (1 g) in isoamyl alcohol (400 ml) was heated to reflux for 2 hours. The cooled 
reaction mixture was evaporated to dryness and the residue was triturated with water. The solids were 
discarded while the mother liquors were acidified to pH 2. Solid 3-methyf-N-(2-nitrophenyl)anthranilic acid 
separated and was recovered by filtration. Yield 31.9 g. M.p. 182°-183°C. 

b) A solution of 3-methyl-N-(2-nitrophenyl)-anthranllic acid (31.0 g) in ethanol (700 mi) was €0 
hydrogenated at room temperature and atm. pressure in the presence of 10Vo Pd/C (3.1 g). Sufficiently 
pure 3-methyI-N-(2-amInophenyl)-anthranlllc acid (19.9 g) was obtained after removal of the catalyst. 
M.p.210°C-212°C. 

c) A solution of 3^nethyl-N-(2-aminophenyl|-anthrani!ic acid (19.0 g) in xilene (400 ml) was heated in 

the presence of a Dean-Stark separator for the ozeotropic removal of water. Heating was kept for 18 65 
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hours then, upon cooling, the reaction mixture separated pure 5 t 10^hydro-4HT)Bthyl-11H-dlbenzo[b f e] 
[1,4]-diazepln-11-one. Yield 15.2 g, M.p. 212°-213°C. 

d) To a solution of 5,10-dlhydro-4-methyl-11H-dlben2o[b,e] [1,4]-diazepln-11-one (15 g) In hot xllene 
chloroacetylchlorlde (8.9 g) was added dropwise In 15 mln. Healing and stirring at 100°C was continued 

5 for 3 hours then, upon cooling, 5~(2^hloroacetyl)-5,10^ihyd^ 

[1,4]-dlazepln-11-one crystallized out Yield 18.8 g, M.p. 238° -240° C. 

The following (2-chloroacetyl) derivative was also prepared utilizing the procedure above described, 
starting from the appropriate tricyclic compound. 

6K5hloro^,10K3ihydrc^(2-chloroacetyl)-11H-dibenzo[b l e] [1,4]-dlazepin-11-one. M.p. 243°-244°C. 
10 Analogously was also prepared: 

5- (4^hlorobulynyO^JO-dlhydro-11H-dlbenzo[b,eJ [1,4]-diazepln-11-one. M.p. 230°-232°C. 

e) The title compound was prepared according to the procedure described in Example 1 d) 
M.p. 198° -199° C. Similarly was also prepared: 

5.10^ihydro-6^hloro-5-[2-(1-piperazlnyl)-acetyl]-1 1 H-dibenzo [b,e] [1 ,4]-diazepln-1 1 -one. 
1$ M.p.200°-202°C. 

Example 3 

5.6-dIhydro-1 H2-(1-plperazinyi)ethyllden)]-1 1 H-dlbenz[b,e1azepih-6-one. 

20 

a) 5,6-dihydro-11H-dibenz[b,e]azepln-6 l 11<llone (20.0 g) was- portion wise added to a solution of 1.3 M 
vfnylmagnesiumbromlde In tetrahydrofurane (140 ml) while stirring at 0°^5°C under a nitrogen 
atmosphere. After the initial exothermic reaction had subsided the temperature was raised to 25° C, 
stirring was continued for 2 hours then the reaction mixture was allowed to stand overnight. After 

25 quenching with saturated ammonium chloride solution the phases were separated and the organic one 

was evaporated to dryness. After crystallization from ethylacetate there were obtained 16.7 g of 
5,6-dlhydrc--11-hydroxy-11-vlnyl-11H-dlbenz[b ( elazepln-6-one. M.p. 185° -187° C. 

b) To a solution of 5,6Kllhydro-11-hydroxy-11-vlnyl-11H-dIbenz[b f e] azepln-6-one (20.0 g) in methylene 
chloride (500 ml) cooled at -10°C was added phosphorous perrfachloride (20,7 g) dissolved in the same 

30 solvent (500 ml). The addition required 20 min then the temperature was allowed to come to 25° C. Stirring 

was continued for two and a half hours then saturated sodium bicarbonate (1 it) was added. The organic 
layer was separated and dried. The raw material was purified by flash chromatography (eluent: methylene 
chloride/methanol 95:5) on sIKcagel. Pure 5,6-dihydro-11-(2 chloro ethyUdenJ-HH-dibenztb.eJazepin- 

6- one (9.4g) was recovered. M.p. 189°-191°C. 

35 c) The title compound was obtained according to the procedure described in Example 1d). 

M.p. 122°-124°C. 

Example 4 

40 5,11^lhydro»11-[2-(14iomopipereginyi)-acetyl]-6H-pyrido[2,3-b1 [1,4I-benzodiazepin-6-one 

Homoplperazine (6.96 g) was dissolved in tetrahydrofurane (250 ml) and to the resulting solution 
11-(2-chloroaoetyl)-5,11-dihydro-6H-pyrido[2 T 3-b] [1,4]-benzodlazepln-6-one (4.0 g) was added portionwlse. 
The reaction mixture was stirred for 24 hrs at room temperature and then filtered from the insoluble material. 
The motjier liquors were concentrated lo dryness and pure title compound was obtained by flash 
45 chromatography teohnlque (eluent methylene-oHlorlde-methanoWWo NH4OH 80:20:2) on sllloagel and 
orystaJliwoion from benzene. 2,7 g.M,p. 2$0 0 r232 0 C. 

The following homopiperazlne derivatives were prepared from the appropriate chloroaoetyl compounds and 
homoplperazine according to the above described procedure: 

6,1CMIriydro^[2-(1^omo^ [1,41-dlazepln-H-one. M.p. 190° -192° C. 

so 4,9<Mhydro^[2-(1-homoplperaz^^^ [1 ,5]-benzodlazepin~1 Oone. 

M.p. 1B5°-187°C. 

Example 6 

65 5,1f>dlriydro^[2-(2,5-dimetyl-1 -plperazinyi)-aoetyl]-1 1H-dlbenzo {b,e] [1 ,4I-dlazepin-1 1 -one; 

To a solution of 6,5^lme%Ipiperazine (mixture of els and trans isomers) (4.26 g) In tetrahydrofurane a 

solution of ^KJhloroawtylJ^.ir^hydro-IIH^Ibenzotb.e) [1,41-dlazepln-H-one (1.5g) In tetrahydrofurane 

(150 ml) was added dropwise under stirring. The reaction mixture was stirred at room temperature for further 

24 hrs, then worked up as described before. 1.34 g. M.p. 140°-143°C. 
60 The following 2^dlmethytpiperazlne derivatives were also prepared utilizing the above described 

procedure, starting from the appropriate chloroaoetyl compound: 

6 l 11^Ihydm-11-[2-(2 I MlmethyI-1i>iperazinyi)-«oetyl]-€H- pyrido [2,3-b] [1,4]-benzod!azepln-6-one. 
M.p. 160°-155°C. 

4,9-dlhydro-4-[2-(2,5Hdimethyl-1 -piperazlnyi)-acetyiJ-10H-thieno [3,4-b] [1 ,5l-benzodiazepln-1 0-one. 
65 M.p. 130°-134°C. 
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Example 6 

5-(2-bromoacetyl)-5, 1 O-dihydro-1 1 H-dl benzo[b,e] [1 ,4]-diazepin-1 1-one. 

To a solution of 5 JO-dihydrcMIH-dfbenzofb.e] [1.4-diazepin-1 1-one (20.0 g) in hot xylene (200 ml, 100°C ) 
bromoacetylchlorlde (17.9 g) was added dropwise In 15 min. Heating was continud for 90 min then, upon 
cooling, the title compound was separated. Yield 28 g. M.p. 21 5° -216° C. 

Example 7 

11-(2-bromoac6tyl)-5,11-dihydro-6H-pyrido[2.3-b] [1,4]-benzodiazepin-6-one. 



10 



To e suspension of 5,11-dihydro-6H-pyrldo[2 f 3-b] [1,4I-benzodiaze-pin-6-one (28 g) in tetrahydrofurane 
(500 ml) triethyiamine (14.7 g) was added and the whole was heated to reflux. Bromoacetylbromide (53.5 g) 
was added dropwise in 30 min and heating was continued for sixteen hours under stirring. Upon cooling the 15 
reaction mixture was filtered and the solids WBre discarded. The mother liquors were concentrated to dryness 
then pure title compound was crystallized from acetonitrfle. Yield 10.2 g. M.p. 207° -208° C. 

Example 8 

20 

4-(2-bromoacetyM,9-dlhydrcKl0H-thieno[3 t 4-b] [1,5]-benzodiazepin-10-one. 

A suspension of 4,9-dihydro-10H-thieno[3 t 4-b] [1,5]-benzodiazepin-ir>one (7.9 g j j n dry dioxane (300 ml) 
was stirred at room temperature overnight in the presence of bromoacetylbromide (9.6 g). The reaction 
mixture was then concentrated to dryness and 3.05 g of the title compound were recovered after trituration of 
the residue with diethyl ether. M.p. 195 e -197°C. 25 

Example 9 

5JO^ihydro^2-(4^iperidinyl|-acetyl]-11H-dibenzo[b > el [1,4]-diazepin-1 1-one. 

" "* 30 

a) A mixture of 5-(2-bramoacetyl)-5,1Q^ihydro~11H-dlbenzo[b,e] [1 f 4]-dlazepin-11-one (20 g) and 
triethylphosphite (20 g) was heated to 150° C until reaction took place. The temperature was kept for 30 
min, then vacuum was applied to the flask containing the reaction mixture. The residue was dissolved in 
methylene-Ghlorfde and diluted with petroleum ether. Crystallization took place yielding 22.3 g of 
5JO-dihydro-5-(2-diethylphosphonoacetyl)-11H-dibenzofb t e] [t.4l-diazepin-1 1-one. M.p. 195°-198° C. 35 
Analogously were prepared: 

5,1 1-dihydro-1 1-(2-diethylphosphonoacetyl)-6H-pyrido[2,3-bl (1 ,4]-benzodiazepin -6-one. 

M.p.210°-211°C. 

4 1 9-dihydro-4-(2-dlethyIphosphonoacetyI)-10H-thleno[3 t 4-b] [1,5]-benzodiazepin-10-one. 
M.p.180M82°C. 40 

b) BWo sodium hydride (4.86 g) in tetrahydrofurane (350 ml) were placed in a reaction flask under a 
nitrogen atmosphere. To the suspension were added in batches 35 g of 5 t 10-dihydro-5-(2-diethylphos- 
phonoaoetyl)-11H-dibenzo[b.e] [1,4]-dlazepln-1 1-one and the resulting suspension was gently refluxed 
for two hours. At the same temperature 1-benzfloxyoarbonyl<4*plperidone (16.9 g) dissolved in 
tetrahydrofurane (1 50 ml) was added dropwise and then the reaction mixture was refluxed for additional 2 45 
hrs. Saturated ammonium chloride solution was added and the aqueous layer was washed twice with ethyl 
acetate. After evaporation to dryness the organic phases left 30 g of a mixture of 5,10-dlhy- 
dro5~[2-(1-benzyloxyoarbonyl^plperfdlr^ [b.ej [1,4J-diazepln-1 1-one and 
5,10-dihydro-5-[2-(1 -benzyioxycarbonyl-1 ^^.e-tetrahydro^pyfldinyO-acetylJ-l 1 H-dibenzo[b,e] 
[l,4]dtazepin-1 1-one. sc? 
TLC: (benzene-aoetic aoid - ethylacetate 9:0.5:1). Rf « 0.3 and 0.4 on Silioagel plates. 

Analogously were prepared the following mixtures of isomers or the following single compound starting 
from the appropriate compounds: 5 f 11-dlhydro-11-[2-(1-benzyloxycarbonyl-4-pIperldinylldene)-acotyl]- 
6H-pyrido[2.3-b] [1,4]benzod1azepIn-6-one and S.n-dihydro-ll-p-fl-benzyloxycarbonyl-I^.S.e-tetrahy- 
dro-4-pyrldinyl)-ftoetyI]-6H-i3yrido[2.3-b] [1 ,4]-benzodiazepin-6-one. 55 
TLC : methylene chloride - methanol - 32Vo NH4OH 90:10:1 ) 
Rf = 0.81 and 0.67 on Slllcagel plates. 

4.9- dlhydrcH4-[2-(1-benzyloxyoar^ [1,5]-benzodiazepin 
10-one and 4 f 9-dlhydro-4-[2-(1-benzyloxycarbonyl-1 ^.S.e-tetrahydro^-pyridinylJ-acetyll- 60 
10H-thieno[3,4-bl [1 .5]-benzodiazepln-10-one. 

TLC: (methylene chloride - methanol - 32% NH4OH 90:10:1) 
Rf « 0.65 and 0.70 on Silicagel plates. 

5.10- dlhydro-5-[2-(1 «benzyl-3-plperidinylidene)-acetyl]-1 1 H-dibenzo [b.e] [1 .4]-diazepin- 1 1 -one. 65 
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M.p, 133°-135°C. 

TLC: (methylene chloride - methanol - 32<Vo NH 4 OH 90:10:1 ) 
Rf « 0.68 

Similarly starting from 8-vinyloxycjarbor»yl-8-azablcyclo[3.2.1]octan-3-one (see Example 12 a) It was 
5 obtained the mixture of 6,10<lihirtro^[2-(8-vinyloxycart 

11H-dibenzo[b,e] [1,4]-dlazepln-11-one and 5,10KllhydrcH5-[2-(3,4HJehydro^-vlnyloxycarbonyl-8-a2ab- 

icyclo[3^.1]oct-3-yl)-ecetyO-11H"dlben2o[b ( e] [1,4]-diazepin-11-one. 

TLC : (ethylacetate - oyclohexane 60:40) RF - 0.28 and 0.30 on Sfllcagel plates, 
c) A suspension of the mixture of 5 ( 10KJihydro^-[2-(1-benz^ 
10 11H-dibenzo[b,eJ [1,4]-diazepln-11-one and 6 r 10Hdihydi^t2"(1^©n2loxycarbonyl-1 t 2,5,6-tetrahydro-4- 

pyridinyl)-acetyil-11H-dibenzo[b,e] t1,4]-diazepin-11-one (5.4g) In methanol (80 ml) was hydrogenated at 

room temperature and atmospheric pressure In the presence of 10°/o Pd/C (0.55 g). After the theoretical 

absorption the catalyst was filtered off, the reaction mixture was concentrated to dryness and the residual 

material triturated with diethyl ether. 3.34 g. M.p. 254°-257°C. 
15 Analogously was prepared : 

5.1lK«hydro-11[2-(4^ [1 f 4]-benzodiazepin-6K)ne.M.p.222 0 -225 0 C. 

Similarly, when the hydrogenation reaction was carried out In the presence of PtCte and hydrochloric acid, 
was prepared: 

20 5,10^lhydro-5-t2-(3-plperidinyl)acetyl]-11H-dibenzotb,e] [1,4]-diazepin-11-one. M.p. 96°-97°C. 

Example 10 

4,9<IIhydro^[2-(4^ip^ridinyt)acetyl]-10H->thleno[3,4-b] [1,5I-benzodlazepln-10-one and 
25 4 f 9^ihydro^[2-(4^i^ridInylidene)acetyl]10H-thl^ [1,5H)enzodiazapln-1&-ofie and 

4£HJihydro^[2-(1,2,5,6-tetrahydro^ [3,4-b] [1 ,5]-benzodlazepin-10-one 

A solution of the mixture of Isomers of 4,9^lhydro^2-(14)enzyloxycarbonyl-4-plperidinyIidene)acetyl]- 
10H-thleno[3,4-b [1,5]-benzodiazepin-10-one and 4,9<llhydrc^[2-(1^)enzyloxycarbonyl-1,2 t 5,64etrah 
4-pyrldlnyl)-«cetyO-10H-thleno[3 l 4-b] [1,5l-b8nzodiazepln-10-one (8.0 g) In formic acid (ICO ml) was 
30 cautiously added on 10<W> Pd/C (3.0 g) under nitrogen atmosphere. The resulting suspension was warmed to 
70°C for 24 hrs under stirring, then the catalyst was filtered off and the clear solution was concentrated to 
dryness. The dark brown oil was purified by flash chromatography technique (eluent methylene 
chloride - methanol - 32Vo NH4OH 80:20:2) over Slllcagel. 4 I 9-dlhydro-4-t2-(4«^lperidinyIIdene)acetyl]- 
10H-thieno[3 f 4-b] [1,5l-benzodiazepin-10-one was eluted first. 0.4 g. M.p. 205°-208°C. 
85 4 t 9^ihydro^[2^1A5.6-tetrahydro^yridinyl)acetyl]-10H-thleno [3,4-b] [1 t 5]-benzodlazepin-10-one was 
eluted second. 0.45 g. M.p. M.p. 198° -201 °C. 

4^ihydro^f2-(4i3ip^ridinyI)acetyl]-10H-thieno[3,4-b] [1,5]-benzodiazepin-10-one was eluted third. 0.85 g. 
M.p. 210° -212° C. 

40 Example 11 

6.10Kilhydrc^[2-(8-azab^ fb,e] [1 t 4]-dlazepin-11-one 

a) To a solution of a mixture of Isomers of 5 ( 10^hydro-^2-(B-vinyIoxyoart>onyI-8Ta25abioyolo[3^.1] 
45 oct-3-y!ldene)acetyO-11H-dibenzotb,e] [1,4]-dlazepln-11-one and 6 l 10<Jlhydro^-[2-(3 t 4<lehydrt>-e j viny- 

loxycarbonyl-B-azablcyolo[3.2.1Joot-3-yl) aoetyl]-11H- dlbenzo[b,e] [MJ-dlazepln-11-one (2.2 g) In dry 
dioxane (80 m!) dry hydroohlorio add was bubbled In until saturation. The reaction mixture was then 
saturated to dryness and the residue dissolved in ethanoi. The resulting solution was kept at 80° C for 1 
hour, then again concentrated to dryness* The residue was dissolved in acidic water and the phase was 

50 washed with ethylacetate. The aqueous phase was made alkaline by potassium carbonate and extracted 
with ethyl acetate. Evaporation of the solvent left 1,5 g of a mixture of 6,10-dIhydro-5-t2-(B*«z aWc y- 
clo[3.2.1]oct-3-ylldene)acetyO-11H-dlbenzo[b ( eI [1,4Hlazeplrv11-one and 5,10-dlhydro-6-[2-(3,4-dehy- 
dro-8-azablcyoto [32.1]oct-3-yl)aoetyl]«11H-dibenzotb,e] [1,4]-diazapin-11-one. 
TLC: (methylene chloride - methanol - 32% NH4OH B0 50 2) 

65 Rf- 0.45 nd 0.47. 

b) 1.4 g of the mixture of 5,10-dlhydro-5-[2-(8-azablcyclo[3.2.1] oct^ldeneJaoetylHIH-dlbenzoIb.e] 
[1y4J-diazepln-11-ane and 5,10Kilhydro^[2-(3,4^ehydro^«^Bblcyclo[3.2.1] oct-3-yl) acetyl]- 
11H-dibenzo[b,e] [1,4]d!azepin-11-one was dissolved in methanol (70 ml) and hydrogenated at room 
temperature and atmosphere pressure In the presence of 1Wo Pd/C (0,25 g) to give 1,25 g of the title 

50 compound. M.p. 231 0 -233°C. 

Example 12 



65 
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4 t 9-dihydro^[2-(8-az^ [1,5]-benzodtazepln-10-one 

a) N-vinyloxycarbonyl tropine (34 g) in methylene chloride (1 It) was reacted at room temperature with 
pyridinium trifluoro acetate (13 g) and pyridlnium dichromate (67 g). After the exothermic reaction had 
subsided, stirring was continued for further 3 hrs. The reaction mixture was then filtered over Sillcagel, 5 
washed with diluted HQ and concentrated to dryness. 13.6 g of B-vinyl-oxycarbonyl-8-azabicy- 
do(3^.1)-octann3-one were obtained. M. p. 53° -55° C. 

b) To a suspension of 800/o sodium hydride (2.3 g) in 50 ml of anhydrous tetrahydrofurane 
cflethylethoxycarbonyimethylphosphonate (18.9 g) in THF (100 ml) was added dropwlse at room 
temperature. Stirring was continued for further 15 mln after the addition was over, then the reaction 10 
mixture was coaled to 0°C before the addition of 8-vinyloxycarbonyi-8-azabicyclo(3^.1)octan-3-one (15 

g) In 50 ml of THF. Stirring was continued for further 1-J- hrs at 0°C, then the reaction was quenched with 
water and concentrated to dryness. The resulting oil was taken up In ethyl acetate, washed with water and 
again concentrated to dryness. 23.5 g of sufficiently pure 8^nyioxycarbonyl-8-azabicyclo(3.2.1)oct- 
3-ylidene-acetic acld r ethyl ester were obtained as brownish oil. IR (cm " 1 ) 1720-1705 (broad) 1655-1645 15 
(broad). 

c) 8-vinylaxycarbonyl-8-azabicycIo(32.1)oct-3-ylidene acetic acid, ethyl ester (12.5 g) was dissolved in 
dry dioxane and saturated with HCI. The reaction mixture was then concentrated to dryness, taken up with 
absolute ethano) and warmed to 60° C for 30 mln, Ethanol was removed under vacuum, the raw material 

was taken up with water, made alkaline with 10P/b NaOH and extracted with diethyl ether. After 20 
evaporation of the solvent 6.2 g of sufficiently pure 8-azabicyclo(3.2.1 )oct-3~ylideneacetic acid, ethyl ester 
were obtained IR (cm" 1 ) 1720, 1655. 

d) 8-azabicyclo(32.1)oct-3-ylideneacetic acid, ethyl ester (6.2 g) was dissolved in methanol (150 ml) 
and hydrogenated at room temperature and atmospheric pressure over RO2 (0.5 g). 4.7 g of 
8-azabicyclo(3.2.1 ) oct-3-ylacetlc acid, ethyl ester were obtained. Thick oil IR (cm** 1 ) 1 735. 25 

e) 8-azabicycio(3.2.1)oct-3-ylacetic acid, ethyl ester (4.1 g) was reacted with benzylchloroformate (425 
g) in the presence of trtethylamine (3.15 g) In 110ml of THF at room temperature. After 2 hrs the reaction 
mixture was concentrated to dryness, taken up in ethyiacetate r washed with diluted HCI, diluted NaHCOa 
and again concentrated to dryness. 6.2 g of 8-benzyloxycarbonyl-8-azabicyclo(3.2.1)oct-3-yiacetic acid, 
ethyl ester as a reddish oil were obtained. IR (cnr 1 ) 1735,1705. 30 

f) 8-benzyioxycarbony1-8-azabicyd^ ethyl ester (8.5 g) was treated with 85Qfo 
potassium hydroxide (34 g) in ethanol (85 ml). After 30 mln a solid separated which was collected by 
filtration. The solid was dissolved In water, the solution was washed with ethyl acetate, acidified with 
diluted HCI and extracted with ethyl acetate. After evaporation of the solvent 6 g of 8-benzyloxycarbony!- 
8-azabicyclo(3.2.1 )oct-3-ylacetio acid were obtained. IR (cmr 1 ) 1730, 1705. 35 

g) B-benzyloxycarbonyl-8-azablcyclo(3^.1)oct-3-ylacetic acid (4.3 g) was dissolved in CHCI3 (100 ml) 
and reacted with thionyl chloride (3.37 g) at thB reflux temperature. The reaction mixture was 
concentrated to dryness and crude 8-benzyIoxycarbonyI-8-azabicyclo (3.2.1 )oct-3-ylacetyf chloride was 
used as such. 3.5 g. IR : 1 800, 1700 (broad). 

h) 8-benzyloxycarbony1-8-azabicyclo(3.2.1)oct-3-ylacetylchloride (6.3 g)was dissolved in dry dioxane 40 
(65 ml) and to the resulting solution 4,9-dihydro-tOH-thieno[3,4-b] {1,5J-benzodiazepin-10-one (2.96 g) 

was added portion wise under stirring. The temperature was risen to 60° C while triethylamine (3 ml) was 
slowly added; stirring was oontinued for a further hour. The reaction mixture was then concentrated to 
dryness, taken up in ethylacetate and washed with water. After evaporation of the solvent the raw material 
was purified by flash chromatography technique (eluent ethylacetate - cyclohexane 8:4). 4.7 g of 45 
4,9-dfhydro-4-[2-(84Denzyloxy carbonyl-8-azabicydo[3.2. 1 J oct-3-yl)acetyQ-1 0H-thleno[3,4-b] 
[1 ,5]-dlazepin-10-one were obtained. M.p. 187° -190° C. 

i) 3.7 g of 4 t 9^lhydixM-[2~(B-benzylox [3.2.1 ]oct^yl)acetyl]-10H-thlno[3,4-b] 
[1,5]-benzodiazepln-10-one were dissolved in formic acid (40 ml)and added over 2 g of 10% Pd/C under 

an Inert atmosphere. The reaction mixture was warmed to 80° C under stirring and kept for two days. The 50 
catalyst was filtered off, formic acid was evaporated and the raw material was taken up In water and 
washed with ethyl acetate. The aqueous phase was extracted with ethyl acetate after treatment with 10% 
NaOH and after evaporation of the solvent 2.4 g of pure title compound were obtained. M.p. 212-214° C. 

Example 13 55 

5,10-dlhydro-£- [(4-plperidinyl) amino carbonyl]-11H-dlbenzo[b,eI [1,4]-dlazepln-11-one 

a) A suspension of 5,10-dihydro-6-ohlorocarbonyl-11H-dibenzo[b,e] [1,4]-diazepln-11-one (4.2 g) and 
1 -benzyl-4-aminopiperidlne (5.86 g) In dry dioxane (160 ml) was heated under stirring to 60° C for two hrs. 60 
After cooling the reaction mixture was filtered and the solids discarded. The mother liquors were 
concentrated to dryness and trituration with water afforded 6.5 g of 5,10-dihydro-5-[(1-benzyl-4«piperld- 
inyD-aminocarbonyll-IIH-dibenzotb.e] [1,4]-dlazepln-l1-one after filtration and dessication. 
M.p.119°-120 o C. 

Similarly was prepared: 65 
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5,10<lihydro-5-[(caifcobenzy1oxypipe^ [1,4]-diazepin-1 1-one. 

M.p.178 D -180°C. 

b) A suspension of 5,10-dihydro-5-[(1-benzyl-4-pip8iidinyl)-amino carbonyiJ-11H-dIbenzo[b f e] 
[1,4J-diazepln-1 1-one (5.5 g) In methanol (120 ml) was hydrogenated at room temperature and 
5 atmospheric pressure In the presence of 10% Pd/C (1 .1 g) for seven days, after filtration and evaporation 

of the solvent 3.17 g of the title compound were recovered. M.p. 142°-143°C. 
Similarly was prepared: 

5.10-dlhydro-5[(plperazln-4^l)carbanyt]-11H-dibenzo[b r e] [1,4]-diazepin-1 1-one. M.p. 138°-140°C. 
10 Example 14 

5,10^lhydro-5-[(3-plperldlnyi)amtno carbonyi]-11H-dlbenzo[b.e] [1,4I-diazepfn-1 1-one 

a) 5,10-dihydro-5-chlorocarbonyl-11H-dibenzo[b,e) [1,4l-diazepln-1 1-one (5.0 g) In dry dloxane (200 
15 ml) was warmed to 70° C under stirring and 3-amlnopyridlne (2.58 g) dissolved in the same solvent (25 mi) 

was added dropwise. Stirring was continued for 30 mln then the reaction mixture was concentrated to 
dryness. The residue was taken up into acidic water, washed with ethylacetate and made alkaline by 
sodium carbonate; the aqueous phase was then extracted with methylene chloride from which, after 
drying, pure 5,10-dlhydro-5-[(3-pyridyl)amlno carbonyl]-11H-dibenzo[b t e] [1.4J-diazepln-11-one orystai- 
20 lized out Yield 1 .4 g. The hydrochloride salt was obtained from diethyl ether. M.p. 1BO° C. 

b) 5,10-dihydro^[(3i3yridyl)amino parbonyfl-11H-dlbenzo[b,e] [1,4]-diazepin-1 1-one hydrochloride 
(1 .3 g) was dissolved in methanol (50 ml) and water (T5 mi) and hydrogenated at room temperature and 
atmospheric pressure in the presence of PtOz (0.6 g). After evaporation of the solvent and basic workup 
1.1 g of title compound were obtained. M.p. 170° C. 

25 

Example 15 

S,1C^dihydro^[(4^ipertdinyl)carbonyO'11H"dlbenzo[b > eI [1 ,4]-dlazepln-1 1-one 

a? a) A mixture of 5,0-dihydro-11H-dibenzo[b,eI [1,4]diazepln-11-one (21.0 g), raonicotinoyichloride 

hydrochloride (23.0 g) and pyridine (21 ml) in dry dloxane (300 ml) was heated to reflux for 6 hrs, then left 
overnight. The reaction mixture was worked up as usual to afford 40 g of raw material which was 
crystallized from methanol (19.2 g). The hydrochloride satt of 5,10-dlhydro-5-[(4-pyrtdyl)carbonyl]- 
11H-dibenzotb t e] [1,4]-d!azepin-1 1-one was crystallized from ethanol. M.p; 236° -238° C. 

35 Similarly was prepared : 

5,10-dlhydro-€-[(3i3yriciyl)carbonyl]-1 1 H-dibenzo[b,e] [1 ,4]-diazepin-1 t-one M.p. 240° C, hydrochloride. 

b) 5,1(Wihydro-5-[(4-pyridyl)carbonyl]-11H-dIberizotb,e] [1,4]- diazepin-1 1-one hydrochioride(10.9 
g)was suspended In a mixture of water (100 mi) and methanol (150 ml) and hydrogenated at room 
temperature and atmospheric pressure In the presence of platinum dioxide (0.5 g). After filtration and 

40 evaporation of the solvents 10,5 g of the title compound as hydrochloride salt were obtained. After 

basificatlon of the aqueous solution the pure base crystallized. M.p. 291°-292° C. M.p. 280° -281 °C. 
Similarly was prepared : 

5,10-dlhydro-5-[(3-plperldlnyl)carbonyl]-1 1H-dlbenzo[b,e] [1,4]-diazepin-1 1-one 
45 Example 16 

5 t 6-dlhydro-1H(Mperazlnyt)cai^^ 

a) A suspension of cls-trans 5,8-dlhydro-11H-dlbenz[b,e]-azepIn-6-oxo-11-methylencarboxyllc acid (3 
50 g) was suspended in thlonyl chloride (20 ml) and stirred at room temperature for 3 hrs. Evaporation of the 

solvent left the crude acid chloride which was dissolved in dry tertahydrofurane (30 ml) and added to a 
mixture of carbobenzyloxyplperazlne (2,33 g) and trlethylamlne (1 .59 g) dissolved in the same solvent (45 
ml). The resulting suspension was stirred at room temperature overnight then the reaction mixture was 
evaporated to dryness. The residue was taken up Into ethylacetate and washed with diluted hydrochloric 
55 acid, sodium bicarbonate solution and water. After evaporation of the solvent 3.55 g of 5,6-dlhydro-cls- 
trans-1 1-[(4^arbobenzyiox^lperazlrv1-yl)oarbonylmBthylen]-1 1H-dlbenz[b,e]-azepln-6-one were ob- 
tained. M.p. 106°-108°C. 

b) A solution of 5,6-dlhydro-cls-trans-11-[(4~^^ 

benz[b ( e]-azepln-8-one (2.45 g) In methanol (35 ml) was hydrogenated at room temperature and 
60 atmospheric pressure in the presence of PK>2 (0.3 g). After ten days t f)ttration and evaporation of the 

solvent left a raw material which was purified by flash chromatography (eluent: methylene chloride, 
methanol, 32V0NH4OH 90:10:1). 0.7 g. M.p.111 0 -112°C. 



65 
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Example 17 

5,6KlihydroK;is-trBn5-1H(plperid^ 

a) 80% Sodium hydride (0.04 g) was added portionwise to a solution of N-carbobenzyloxy-4-hydroxy- 5 
piperidine ( 1.59 g) in dry DMF (3.5 ml); after the hydrogen evolution had stopped this alcohoiate solution 

was added to a solution of cis-trans^,6Klihydro-1tH-dlbenz[b f e^ 

acid (2.0 g) activated with carbonyidilmidazole (122 g), in dry DMF (12 ml). The reaction mixture was 
stirred at room temperature for 2? hrs then it was poured into water a solid separated, which was 
recovered by filtration and washed with water. After chromatography (eluent: toluene/ethyl acetate 7:3) 10 
1.32 g of 5,6-dlhydro-cis-trans-1 H(1-cart>ober^oxypiperidin-4-yI)oxycarbonyimethyien]-1 1 H-di- 
benz[b,e]-azepin-6~one. M.p. 82° -83° C. 

Starting from the appropriate acid derivative, was similarly prepared: 

5,6-dlhydro-11-[(1-cartoobenzyloxypiperidin -4-yl)oxycarbonyimethyl]-11H- dibenz[b,e]-azepin-6-one. 
M.p.74°-75°C. . ^ 

b) To a solution of 5,6-dihydro-cis-trans-11-[(1-cart>obenz^ 
11H-dibenz[b f e]-azepin-6-one (2.32 g) in dry acetonitrile (40 ml), sodium iodide (1.44 g) was added. 
Trimethyfchlorosilane (1.83 g) was subsequently added dropwise while stirring and the resulting mixture 
was stirred for 18 hrs at room temperature. The reaction mixture was then concentrated to dryness and 

the pure title compound (1.36 g) was obtained by flash chromatography (etuent methylene chloride- 20 
methanol- 32% NH4OH 90:10:1). M.p. 1 32° -1 33° C. Similarly was prepared 

5,6-dihydro-1 1-[(piperidin-4-yl)oxycarbonylmethylI-1 1 H-dibenz [b,e]-azepin-6-one. M.p. 1 27° -128° C. 



Example 18 

5 t 10-dihydro-5-(4-amlnobutyryl)-1 1 H-dlbenzo[b,eI [1 ,4]-diazepin-1 1-one 



25 



a) A suspension of 5,10-dihydro-5-(4-chlorobutyryI)"l1H-dibenzo [b.e] [1 ,4]-diazepin-1 1-one (20.0 g) 
and potassium phthalimlde (12.9 g) in dry DMF (120 ml) was stirred for 3 hrs at 100° C. The cooled reaction 
mixture was then poured into water where a semi-solid material separated. Extraction with ethylacetate 30 
and evaporation of the solvent left 16.3 g of 5.10-dIhydro-5-[4-(N-phthaloyl)butyrylJ-11H-dibenzo[b ( e] 
[1,4]dlazepln-1 1-one sufficiently pure. M.p. 255°-25B°C. 

In a similar way were also prepared: 

5,10Klihydro-6-[3-(N-phthaloyl)propionyl]-11HHdibenzotb,eI [1,4] diazepin-1 1-one. M.p. 250° -252° C. 

35 

5,10-dihydro-5-[2-(N-phthaloy!)acetyI]-11H-dibenzo[b f e] [1,4]-diazepln-1 1-one. M.p. 245°-247°C. 

b) 85<Vb hydrazine hydrate (3.0 g) was added to a suspension of 5,10-dihydro-5-[4-(N-phthaJoyl)-buty- 
ry!]-11H-dibenzo[b,e] [1,4J-diazepin-1 1-one (16,3 g) in methanol (400 m!) and the whole was stirred to a 
gentle reflux for 3 hrs. Methanolic hydrochloric acid was then added to the cooled reaction mixture which 

was further stirred for 30 min at room temperature. After filtration the solids were discarded, the mother 40 
liquors were concentrated to dryness and the residue was purified by flash chromatography (eluent: 
methylene chloride - methanol -32Vo NH4OH 70:305). Yield: 9.5 g of the title compound. 
M.p. 125°-127°C. 
Similarly were prepared: 

46 

5 t 10-dihydro^(3-amlnoproplonyI)-11H-dibenzo[b,eI [1.4]-diazepin-1 1-one. M.p. 195°«198°C. 

5.10-dlhydro-5-(2-amlnoacetyl)-11H-dibenzo[b,e] [1.4] -diazepln-1 1-one. M.p. 192°-194°C. 
Example 19 50 
XanthBne-9-carboxyllc acid, 2-amino-ethyl ester 

a) 2-(N-benzyloxycarbonyl)aminoethanol (2.34 g) and triethylamlne (1.33 g) were dissolved in dry 
tetrahydrofurane and the resulting solution was stirred at room temperature while xanthene-9-carbo- 55 
nytchlorlde (3.0 g) was dropped in. Stirring was continued for 20 hrs, then the reaotlon mixture was 
concentrated to dryness and worked up as usual. 4.1 g of xanthene-9-carboxylic acid, 2-(N-benzyloxycar- 
bonyi)amlno-ethyl ester were afforded. M.p. 130°-132°C. 

b) A solution of xanthene-9-carboxyllc acid, 2-(N-benzyloxycarbonyl) amino-ethyl ester (32 g) in 
ethanol (35 ml) was hydrogenated In the presence of 1 Wo Pd/C (0.5 g) and of the stolchiometetrlc so 
amount of hydrochloric acid. Filtration and evaporation of the solvent left the pure title compound as the 
hydrochloride salt. M.p. 16B°-170°C. 
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Example 20 

9-[(3-plperidiny[)methyl]-thloxanthene 
9-[(N-rnethylplper1din*^-yl)methyl]-th!oxanthene (1.93 g) was dissolved in chloroform (10 ml) and anhydrous 

5 potassium carbonate (4.3 g) was added. While stirring at room temperature ethylchloroformate (10.1 g) was 
dropped in at room temperature ; as the addition was over the temperature was raised to 60° C and stirring was 
continued overnight The cooled reaction mixture was then filtered, the solids discarded and mother liquors 
concentrated to dryness. Partitioning of the residue between diluted hydrochloric acid and diethyl ether 
afforded 1.3 g of the intermediate 9-[(N-ethoxycarbonyl)methyf]-thioxanthene which was reacted in 480/o 

10 hydrobromic acid to afford 0.88 g of the tWe compound. Thick oil. 

Example 21 

5.6^hydro-1H(4^lparid{nyl-methyl)-oxy carbonyQ-HH-dibenz [b,e]-azepln-€-one. 

15 

a) Borane-tetrahydrofuran complex {1 M solution in THF, 26 ml) was added slowly to a cold solution 
(-15°C) of 1-CBZ-4-piperidlnyl carboxyfic acid (7 g) In THF (15 ml) and stirred at room temperature for one 
night. The reaction mixture was quenched cautiously by addition of water. Then potassium carbonate (5.5 
g) was added and the solvent was removed in vacuo. The residue was taken up with ethyl acetate and 

20 washed with aqueous NaCJ solution. The organic layer was dried and evaporated in vacuo to give 

1-CBZ-4-piperidinyl-methanoI (5.5 g) as a thick oil. 

b) N.W-carbonyfflmldazole (1.6 g) was added, under nitrogen, to a solution of 5,6-dlhydro-6-oxo-dl- 
benz[b,e]-azepin-11-carboxylic acid (2.5 g) In dry dlrnethytformamide (20 ml), and the mixture was heated 
at 40°C for 30 mln. Then, a mixture of 1-CBZ-4-piperldfnyl-methanol (37 g) and 1 ,8-diazablcy- 

25 do[5.4.0]undec-7-ene (2.25 g) In dry DMF (20 ml) was added. The reaction mixture was heated for one 

night at 40° C. After cooling, the solvent was removed In vacuo. The residue was poured into water and 
solid precipitates which was collected by filtration giving the pure 5 t 6-dihydro-11-[(1-CBZ-4 piperidlnyl- 
methyl)-oxy carbonyl]-11H-dibenz[b f e]-azepin-6-one (4.5 g). M.p. 185°C (dec). 

c) A solution of 5,6<iihydro-11-[(1^BZ-4-piper1dinyl)-methyl)oxy carbonylJ-11H-dlben2[b,e]-azepin- 
30 B-one (4.2 g) in methanol (60 ml> was hydrogenated at room temperature and atmospheric pressure in the 

presence of 10Vo Pd/C. The catalyst was then filtered off and the solvent removed in vacuo. The title 
compound was obtained after trituration with dJisopropy! ether (3 g). M.p. 222°C(dec.). 

Example 22 

35 

5,6-dIhydro-1H(4-plperidlnyl)"amlno -carbonyf]-1 1H-dlbenz[b,el-azepin-6-one. 

a) Sodium cyanoborohydrlde (114 g) was added to a solution of 1-CBZ-4-plperldone (6 g) and 
ammonium acetate (19.8 g) in methanol (90 ml). The mixture was stirred at room temperature for 30 min. 

40 The reaction mixture was quenched with 2 M HCI and the solvent was removed in vacuo. The residue was 

partitioned between NaOH and methylene chloride. The combined extracts were washed with water, dried 
and evaporated In vacuo, giving the pure 1-CBZ-4-amino-plperidine (4.8 g) as an oil. 

b) N,N'-cart>onyidilmldazole (2 g) was added, under nltrqgen, to a solution of 6,6-dihydro-6-oxo-di- 
benz[b,e]-azepin-11-«utK))9dIoacld (8.12 0) In dry THF (90 mj), and the mixture was heated at 40° C for 30 

45 mln. Then, a ablution of 1-CBZ-4~amlnoi>!perldlne (4.5 g) In THF (50 ml) was added. The reaction mixture 
was heated for one night at 40°C. After cooling the solvent was removed In vaouo. The residua was 
poured Into water and a solid precipitates which was collected by filtration giving the pure 
5.6-<flhydro-1H(1-CBZ-4-piperidlnyO-amlno -oarbony!]-11H-dibenz[b,e]-azepin-6-one (4.8 g). 
M.p.192°C(dec.). 

so c) A solution of 5,6-dlhydro-11-[(1-CBZ-4-piperidinyl)-amlno -oarbonyi]-11H-dlbenz[b,e]-azepln-6-one 

(4 g) in ethanol (120 ml) was hydrogenated at room temperature and atmospheric pressure in the 
presence of 10Vo Pd/C. The catalyst was then filtered off and the solvent removed In vacuo. The title 
compound was obtained after trituration with dllsopropyl ether (2.5 g) M.p. 219° C (dec). 

55 Anaioguosly the following compound was prepared : 

S^ihydro-IHplperazir^ M.p.205°C (dec). 

Example 23 

60 

5,1 1-dlhydro-1 1-[2-(4^Hiltroguanyl-piperazln-1-yl)-acetyl]-6H-pyrido[2,3'b1 [1 ,4]-benzodiazepln-6-one 

A solution S.ll^lhydro-ll^plperazin-l-yD^tyll^H-pyrido [2,3-b] [1,4]-benzodiazepln-6-one (7.8 g) 
and 2-methyM(3)-nltro-2-thlopseudourea (3.1 g) In methanol (70 ml) was stirred overnight at room 
temperature. The solid which separated was collected by filtration and recrystalllzed from ethanol to give 4.7 g 
65 of the title compound. M.p. 200°C (dec.). 
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By following the same procedure and by utilizing the suitable Intermediates the following compounds were 
also obtained: 

5.1 0- dihydro-1 1 -[2-(4-N-nltroguanyl-plpera2ln-1-yl) -acetyl] -4-mathyM 1 H-dibenzo[b,e] [1 ,4]-diazep!n-1 1 -one. 
M.p. 214°-217°C. 5 

5,1 r>dihydrc-1 H2-(4-N-nitroganyl^^ [1 ,4]-diazepin-1 1 -one. 
M.p. 206°-2Q8°C. 

5,10Kiihydrc>-5-[2-(4-N-nito^ 1 H-dibenzo[b,e] [1 ,4]-dlazepfn-1 1 -one. 70 
M.p. 210° C. 

5- [2-(4-N-nitrc^uanyl-pipera^^ M.p. 218 P -221°C. 

10,t1-dihydro^-[2-(4-N-nitro^ M.p. 224°-225°C. 15 

5.1 1- dihydro-3-chloro-1 1 -[2-(4-N-nitroguanyf-piperazin-1-yiH^ [1 ,4]-benzodiazepin- 

6- one. M.p. 196°-200°C (dec). 

*4,9-dihydrcMH£-(4-N^itrogu^ [1,5]-benzodlazepin-10-one. 20 

M.p. 213°-216°C. 



5,6-dihydro-1 1-[2-(4-N-nltroguanyl-piperazin-1-yl)-ethynden]-1 1H-dbenz[b,e]~azepine-6-one. 
M.p. 189°-193°C (dec.). 

5,6Kiihydro-5-[2-(4-N-n!troguanyl--homoplperazin-1 -yl)-acetyl]-1 1 KMibenzofb.e] [1 f 4J-diazepin-1 1 -one. 
M.p. 207°-210°C. 



5,10-dihydro-5-[(1-N-nttroguanyl-pipe^ [1.4l-diazepin-11-one. M.p. > 

250° C. 

5, 1 0-dihydro-5-[( 1 -N-nitrogimnyl-piperidin-3-yI)-aminocarbonyl]-1 1 H-dibenzo[b,e] [1 ,4]-diazepin- 1 1 -one. 
M.p. 270° C. 



5JQ-dihydro-5-[2-(1-N^itroguan^^ [1,4]-diazepln-11-one. 
M.p. 175°C-178°C. 

4,9-dlhydrc-4-[2-(1 -N-nitroguanyl-1 .aS.e-tetrahydropyridyn^ylJ-acetyll-IOH-thlenoia^] [1 ,5]-benzo- 
diazspin-10-one. M.p. 148°-151°C. 



25 



5,6-dihydro-l 1-[(4-N-nitroguajiyi-pipeiBzin^^ 1H-dlbenz[b,e]-azepin«6-one. 

M.p. 180° -181° C. 30 

5,6-dihydro-1 1 -{(4-fJ-nih-oguanyl-pipera2in-1^)-carbonylmethyl]-1 1 H-dibenz[b,e]-azepin-6-one. 
M.p. 248° -249° C. 

5,6-dihydro-1 14(1-N-nltroguanyl-piperio^n-^)-oxycarbonyfrnethyl]-1 1 H-dibenz[b,e]-azepin-6-one. 35 
M.p. 150 G -151°C. 



40 



5,1u-dlhydro-H(1-N-nitroguan [1,4]-diazepin-11-one. 

M.p. 253°-255°C. 45 

5,10-dihydro^-t(1^itroguanyli)lperidln^)-oaii)onyI]M 1 H-dibenzo[b,e] [1 ,4l-diazepln-1 1 -onB . 
M.p. 222°-223°C. 

4,9-olhydro-4-[2-(8-N^ltro^^ [1,5]-benzo- 50 
diazepin-10-one. M.p. 198°-200°C. 



55 



4,9^iihydrch4-[2-(14^nitrogu^ [t,5]-benzodlazepm-10-one. 

M.p. 180 C C (dec). 60 

4,9Hafhydro-4-[2-(1-N^ [1,5]-benzodiazepin-10-one. 
M.p. 190° -193° C. 

5,1 1 -dlhydro-1 142-(1-NHiltroguanyfi3iperidin-4-yl)-acetyl]^H-pyrido-[2,3-b] [1 ,4I-benzodlazepin-6-one. 65 
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M.p. 204° -206° C. 

5 f 6-dlhydro-1 1 -[(1 -N-nitroguanyl-piperidln-4-yi)-oxyoarbonylmethyien]-1 1 H-dibenz[b,e]-azepln-6-one. 
M.p. 238°-239°C. 

5 

5,10^lhydro-5-[2-(1-N-nltroguan^ [1,4]-dlazepfn-11-one. M.p. 98°C 

(dec). 

5 f 10-dihydro-6-[3-(N-nltroguanyl-amlno)-proplonyI]-11H-dlbenzo [b,e] [1,4]-diazepln-11-one. M.p. 273°C. 

10 

5^0^lhydro^-[2-(N^ttroguanyl-amino)^etyl]-11H-dib6nzo[b,e] [1,4l-diazepin-11-one. M.p. 230°C. 

5 f 10-dlhydro^-[(1-N-nltroguany^ [1,4]-dlazep[n-11-one. 
M.p. 210°-212 (> C. 

15 

5,10-dihydro-5-[2-(8-N-nitroguanyi^-^^ [1 ,4]diazepin- 
11 -one. M.p. 250°-252°C. 

Example 24 

20 

6 > 10^ihydro^[(1-N^itroguanyi^ip8rldirv^l)-oxycarbonyO-1 1H-dlbenzo[b,e] [1 ,4j-diazepin-1 1-ons. 

To a solution of 1-(N-nltroguanyi)-3-hydroxy plperidlne (1.0 g) (obtained from N-nrtro-S-mBthythlopseudou- 
rea and 3-hydroxy plperidlne) In dry DMF (25 ml), the stoichiometric amount of 80«Vb sodium hydride (0.16 g) 
was added portionwise and the suspension was stirred until the hydrogen generation ceased. To this solution 
25 was added 5,ir>dlrydro-5-chlorocarbonyi-11H-dlbenzo[b ( e] [1 t 4l-diazepln-11-one (1.9 g) and the whole was 
stirred overnight at room temperature. The reaction mixture was then poured into water and a solid separated 
which was recovered by filtration. Pure title compound was obtained by flash chromatography technique 
(eluent: methylene chloride-methanol 90:10) Yield 0.2t g. M.p. 215°C (dec). 

30 Example 25 

5,6-dlhydro-1 1 -[(1^ftroguanyi^iperidlr^)^xycarbonyl1"1 1 H-dibenz[b,e]-azepin-6-one 

a) A solution of 4-hydroxy-piperldIne (10 g) and 2-methyl-1(3)nftro-2-thlopseudourea (11.1)g in ethanol 
35 (100 ml) and water (50 ml) was heated at 45°C for 5 hrs. The reaction mixture was cooled at room 

temperature and evaporated to dryness. An lon-exchange resin Amberhyst 15 (Janssen) was added to a 
solution of the crude residue In methanol and after filtration of the resin and concentration of the solvent 
irrvacuo, the pure 1-nltro-guanyI-4-riydroxy-piperidine was obtained (14.8 g) M.p. 126°C (dec). 
Analoguosly 1-nltro- guanyl -3-hydroxy-p!peridine was prepared. M.p. 101°C (dec). 
40 b) N t N'-carbonyldiimldazoIe (9 g) was added, under nitrogen, to a solution of 5,6-dihydro-6-oxo-di- 

ben2[b,e]-arepln-11-carboxylic acid (5.75 g) In dry dimethylformamide (75 ml), and the mixture was 
heated at 40°C for 30 min. Then a mixture of 1-nltro- guanyW-hydroxy-piperldlne (9.9 g) and 
1,8-dlazabloyclo[5.4.0] undeo-7-ene (7.6 g) In dry dlmethytformamlda (76 ml) was added. The reaction 
mixture was heated for another hour at 40°C. After cooling, the solvent was removed In vaouo, and the 
45 residua was purified by flash chromatography (eluent: methylene chloride -methanol 95:5) to give me title 
compound. 10j6 g. M.p. 230° O (dec). 
The following oompounds were prepared according to the methods of Example 24: 

5.6^Mra-1H(1-N-nltro^^ 1 H-dlbenz[b,elnazepln-6-one. M.p. 233°C 

50 (dec). 

6,6-dihydro-1H(2-nitro-M 
M.p. 245°C (dec). 

55 Example 28 

5, 1 0^lhydro-5-[2-(4-fluanyl-plperazln-1 -yl)-aoetyll-4-methyt-1 1 H-dlbanzo[b,e] [1 ,4]-diazepin -1 1 -one 
(Compound 1) 

60 A solution of 5,1C>dIrydro-4-memyl-5-[2-(4-N^^ 

[1,41-diazepin-H-one (1 g) In formic acid (15 ml) was dropped cautiously on 10Vo Pd/C (0.5 g). The reaotlon 
mixture was heated at 40° C for 5 hrs, filtered, and evaporated to dryness. The crude residue was dissolved in 
ethanol, then gaseous hydrochloric acid was Introduced. From the cooled solution, the dlhydrochlorida of the 
title compound crystallized out as a white solid. 0.75 g. M.p.>240°C. 

65 MS(C.I.):387 m/e[M + H] + 
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Analysis C21H26CI2N6O2 
Found Qfo 

C 54.01 H 5.68 N 17.98 
Calc. % 

C 54.20 H 5.63 N 18.06 
According to the above described procedure the following compounds have been obtained: 

5 t 1Q-dihydro-6K;hioro-5-[2-(4-guanyl'-pipera2in-1 -yl)-acetyl]-1 1 H-dibenzo[b,e] [1 ,41-diazepin-l 1-one 
(Compound 2) 

Dihydrochloride salt (ethand). M.p.>240°C. 
M S (C.L) : 413 m/e [M + HT 
Analysis C20H23CI3N6O2 
Found Wo 

C 49.91 H 4.75 N 17.45 
Calc. 0/0 

C 49.45 H 4.77 N 17.30 



5,1QKlihydro^[2-(4^uanyl-pi^^ [b,e] [1,4]-diazBpin-11-one 

(Compound 3) 

Dihydrochloride salt (ethanol). M.p. 243°-245°C (dec). 
M S (CJJ: 379 m/e [M + HJ* 
Analysis C20H24CI2N6O2 
Found % 

C 52.98 H 5.48 N 18.35 
Calc. <Vb 

C 53.21 H 5.36 N18.62 

5,1 1 -dihydro-1 1"[2'(4^uanyl^iperazin--1-yl)-acetyi]-6H-pyrido[2,3-»bI [1,4]-benzodlazepln-6-one 
(Compound 4) 

Dihydrochloride salt (ethanol. M.p. 229°-230°C (dec). 
M S (C.I.): 380 m/e [M + H]+ 
Analysis C19H23CI2N7O2 
Found <Vb 

C 50.11 H5-22 N 21.50 
Calc. % 

C. 50.44 H 5.12 N 21.68 

5»[2H4^uanyl^iperazln-1-yl)^cetyl]^HHjibenz[b,f]-azQpina 
(Compound 5 

Diformate salt (diethylether - aoetone). M.p. 82°-B4°C (dec). 
M 8 (C.I.): 362 m/e [M + HI* 
Analysis CHsHarNsOe 
Found <Vb 

C 6054 H 622 N 15.07 
Calc. 0A> 

C 60.91 H 6.00 N 15.44 



5.10-dihydro^-[2-(4-guanyl^lperazin-1^ 
(Compound 6) 

Diformate salt (diethylether -acetone). M.p. 65°-70°C (dec). 
M S (CJ.): 364 m/e [M + HJ* 
Analysis CaaHegNsOs 
Found 0/0 

C 6028 H 6.59 N 15.04 
Calc. <Vb 

C 60.64 H 6.42 N 15.38 
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5,1 1 -dhydro-3-chlorc>-1 1>[2-(4-guanyl-plperazin-1"Vl)-acetyq-6H-pyrido[2 t 3-bl [1 ( 4I-benzodlazepin-6-one 



(Compound 7) 

^hydrochloride salt (ethanol). M.p. 235°-238°C (dec). 
5 MS (CJJ: 414 m/e [M 4- HT 
Analysis CigH22Cl3H702 
Found <Vb 

C 47.04 H 4.60 N 19.89 
Calc. Wo 
10 C 46.88 H 4.55 N 20.14 

4 t 9^Ihydro^[2-(4^uanyli3fperazin>1-yl)-^tyfI-10H-thlBno [3,4-b] [1 ,5]-b6nzodlazepin-10-one 
(Compound 8) 

15 Dfformata salt (diethyl ether). M.p. 84°-90°C (dec). 
M S (C.I.): 385 m/e [M + H]* 
Analysis C20H24N6O6S 
Found 0/0 

C 50.33 H 5.13 N 17.41 
SO Calc. <tt> 

C 50.41 H 5.08 N 17.63 



5 t 6-^llhydro-11-[2-(4^uanyl-piperazin-1-yi)BthytidBnl'1 1H-dlbenz [b,e]-azepine-6-one 

25 

(Compound 9) 

DIhydrochloride salt (Isopropanol). M.p. >245°C. 
M S (OX): 362 m/e [M + HJ* 
Analysis CeiHzsCfeNsO 
30 Found 0/0 

C 57.86 H 5.71 N 16.01 
Calc. <Vb 

C 58.07 H 5.80 N 16.12 

35 5,1 0-dlhydro-S-g-t^uanyl-homoplperazIn^ -yl)-acetyi]-1 1 H-dlbenzofb,e] [1 ,4]-diazepln-1 1 -one 
(Compound 10) 

DIhydrochloride salt (ethanol). M.p. 205°-207°C (dec.). 
M S (CJ.): 392 m/e [M + HI* 
40 Analysis C21H25CI2N8O2 
Found 0/0 

C 58.70 H 5.59 N 19.71 
Calo.<W> 

C 66.94 H 5.65 N 19.64 

45 

6 t fr^lhydro-1H(4^uanyMperazM 
(Comppund 11) 

Formate salt (diethyl ether). M.p. 120M21°C (dec). 
eo M 8 (CJ.): 376 m/e [M + HI* 
Analysis C22H23N5O4 
Found Wq 

C 62.36 H 5.62 N 16.50 
Calo.tVb 
65 C 62.69 H 5.50 N 16.62 



5,6^lhydro-1H(4^uany1^lperBzln^^ 

eo (Compound 12) 

Formate salt (diethyl ether). M.p. B9°-91°C (dec). 

M S (CI.) : 378 m/e [M + HJ+ 

Analysis C22H25N6O4 

Found o/q 
65 C 62.12 H 6.04 N 16.44 
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Calc.<Vo 

C 62.40 H 5.95 N 16.54 
5,6-<jlhydro-1 Hn^uanyMperidin-^ 
(Compound 13) 

Formate salt (ethanol). M.p. 246° -247° C (dec). 
M S (CI.) : 393 m/e [M + H]* 
AnaJysis C23H2BN4O5 
Found Vo 

C 62.85 H 6.06 N 12.59 
CaJc. <Vb 

C 63.00 H 5.98 N 12.78 

S.IO^ihydro-^tfl-guanyl-piperidln-S^yll-carbonyil-l 1H-dibenzo [b.e] [1.4]-diazepin-11-one. 
(Compound 14) 

Formate salt (ethanoi - diethyl ether). M.p. 196°-199°C (dec.). 
MS (C.IJ: 364 m/e [M + HT 
Analysis C21H23N5O4 
Found Vo 

G 61.42 H 5.69 N 17.00 
Caic. <Vo 

C 61.60 H 5.66 N 17.11 

5JOKifhydro^-[(1^uajTyMperid [1 t 4I-dlazepln-11-one. 
(Compound 15) 

Formate salt (diethyl ether). M.p. 207°-210°C (dec). 
M S (CI.) : 379 m/e [M + HI* 
Anatysls C21H24N6O4 
Found <Vo 

C 59.18 H 5.78 N 19.54 
Calc. 0/0 

C 59.42 H 5.69 N 19.80 

5 f 10^ihydro^4(1^uanyl-plperidln«3-yl)-amlnocarbonyll'-1 1H-dibenzo[b,e] [1 ,4I-diazepin-1 1 -one. 
(Compound 16) 

Formate salt (ethanol - diethyl ether ). M.p. 190°C (dec). 
M S (CI.) : 379 m/e [M + H]* 
Analysis C21H24N0O4 
Found <W> 

C 89.81 H 5.60 N 19.58 
Calo.<Vb 

C 59.42 H 5.69 N 19.80 

5 JCMihydro^[(1^uanyl>piperidiiv4-yl)K?arbonylI-1 1 H-dlbenzo [b.e] [1 ,4Hfazepln-1 1 -one. 
(Compound 17) 

Hydrochloride salt (ethanol). M.p. 235°C (dec). 
M S (CI.) : 384 m/e [M + H]+ 
Analysis C20H22CIN5O2 
Founds 

C 60.07 H 555 N 1752 
Calc.o/D 

C 60.18 H 5.53 N 1752 

5J0^lhydro^-[(1^uanyMp8ridln-^ [1,4]-diazepin-11-one 
(Compound 18) 

Formate salt (aoetone - diethyl ether). M.p. 110°-140°C (dec) 
M S (CI.) : 380 m/e [M + HI* 
Analysis C21H23NSO5 
Found <Vb 
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C 59.08 H 5.60 N 16.15 
Calc. % 

C 59.28 H 5.45 N 16.46 

5 4,9<iihydro^[2-(8-guanyl-8-azablcydo^ 
[1 ,5] -benzodlazepin-1 0-one 

(Compound 19) 

Formate salt (diethyl ether). M.p. 60°-64°C (dec). 
10 MS (C.I.) : 410 m/a [M + H]* 
Analysis C22H26N5O4S 
Found <Vo 

C 57.78 H 5.63 N 15.02 
Calc. 0/0 
16 C 58.00 H 5.53 IM 15.37 

5,1 0-dihydro-5-[2-(1-guanyl-piperidln^yt)-acetyl]-1 1 H-dibenzo b,e [1 ,4]-dlazepin-1 1 -one. 
(Compound 20) 

20 Hydrochloride salt (acetone -diethyl ethar). M.p. 115°-118°C (dec.) 
M S (CI.) : 378 m/e [M + HT 
Analysis C2iH24C!Nb02 
Found <Vb 

C 60.77 H 5.81 N 17.03 
25 Calc. <Vo 

C 60.93 H 5.84 N 16.92 

4,9<lihydro4-[2^1^uanyH2&6-t^^ 
[1 ,51-benzodIazepln-1 0-one 

30 

(Compound 21) 

Hydrochloride salt (ethanol - diethyl ether). M.p. 173°-178°C (dec.) 
M S (CI.) : 382 m/e [M + H]+ 
Analysis C19H20CIN5O2S 
35 Found % 

C 54.29 H 4.75 N 16.80 
Calc. 0/0 

C 54.60 H 4.82 N 16.76 



4,9<llhydro^[2-(1^uanyl-piperidln-4-yl)-acetyl]-4H>-thleno [3,4-b] [1 ,51-benzodiazepIn-1 0-one 
(Compound 22) 

Hydroohitwitle salt (water). M.p. 205°-2Q8°C (dec). 
46 M 8 (CI.) : 384 m/e [M + H]* 
Analysis C19H22CIN6O2S 
Founds 

C 54.15 H 533 N 16.50 
Calo.<Vb 
60 C 54.34 H 628 N 16.66 

4,9-dihydrt>442^1^uanyl^lperidlnyllden)-eoetylHH-thieno [3,4-b] [1 t 51-benzodlazepln -1 0-one 
(Compound 23) 

65 Hydrochloride salt (ethanol - diethyl ether). M.p. 198°-204°C (deo) 
M S (CJ.) : 382 m/e [M + H] + 
Analysis CieHaoCJNsC^S 
Found <Vb 

C 5425 H 4.89 N 16.54 
60 Calc. % 

C 54.60 H 4.82 N 16.76 

5,11-dlhydro-1 142^1^uanyl-plperidln-4^l)^acetyl1-6H-pyrido [2,3-b] [1,4]-benzodiazepln-6-one. 

65 
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(Compound 24) 

Hydrochloride salt (ethanol) M.p. 183°-186°C 
M S (C.I.) : 379 m/e [M + H] + 
Analysis C2oH23CINeC>2 
Found <Vb 

C 57.60 H 5. 62 N 20.31 
Calc. <Vo 

C 57.89 H 5. 59 N 20.26 



5,6^Twdro-11-[(1^uanyl-piperidin-4^^ 
(Compound 25) 

Hydrochloride salt (ethanol - diethyl ether). M.p. 200° -204° C (dec.) M S (CI.) : 391 m/e [M + H]* 
Analysis C22H23CIN4O3 
Found <Vo 

C 66.51 H 5.8B N 14.03 
Calc. 0/0 

C 66.64 H 5.84 N 14.13 

5 t 10-dihydro>5-[2-(1-guanyl-pipBridin-3-yf)-acetyl]-11H"diben2O [b,e] [1 t 4l-diazepip-11-one. 
(Compound 26) 

Hydrochloride salt (acetone - diethyl ether). M.p. 145° -148° C. 
M S (C.I.) : 378 m/e [M + H]* 
Analysis C21H24CIN5O2 
Found 0/0 

C 60.65 H 5.94 N 16.69 
Calc. <yo 

C 60.93 H 5.84 N 16.92 



5,10^dIhydro-5-[3-(N-guanyl-amlno)-propionylI-nH-dibenzo[b f e] [1,4]-diazepin-11-one. 
(Compound 27) 

Hydrochloride salt (acetone). M.p. 238°-243°C (dec). 
M S (C.I.) : 324 m/e [M + H]* 
Analysis Ct7HieCINs02 
Found Q/b 

C 56.67 H 5.12 N 19.31 
Calc. 0/0 

C 56.74 H 5.04 N 19.47 

5 f 10-dihydro-6-[2-(N^|uanyl-amino)^aoetyt]-1 1 H-dlbenzofoe] [1 ,4]-dJazepln-1 1 -one. 
(Compound 28) 

Hydrochloride salt (ethanol). M.p. 230°-232°C. 
M S (CI.) : 310 m/e [M + HJ* 
Analysis C16H1BCIN5O2 
Found <Vb 

C 55.32 H 4.75 N 20.09 
Calc. PA) 

C 55.57 H 4.66 N 20.25 

5,1Mihydro^[(1^uanyh3ipe^ [b.e] [1,4]-diazepin-11-one 

(Compound 29) 

Hydrochloride salt (acetone - diethyl ether). M.p. 206°-209°C (dec.) 
M S (CI.) : 365 m/e [M + HI* 
Analisys CioH2iCINe02 
Found Vo 

C 56.79 H 5.35 N 20.88 
Calc. 0/0 

C 56.92 H 5.98 N 20.97 
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5 t 1 0-dihydro-5-[2-( 8-guanyl-8-azablcyclo[3.2. 1 I-octan-3-yl)-acetylH 1 H-dibenzofb ,e] [ 1 ,4]-diazepin-1 1 -one . 

(Compound 30) 
5 Formate salt (diethyl ether). M.p. 160°C (dec). 
M S (CI.) : 404 m/e M + H + 
Analysts C24H27NSO4 
Found <Vb 

C 64.01 H 6.13 N 15.42 
10 Calc. <Vo 

C 64.12 H 6.05 N 15.58 

5,6-dihydro-1 1~[(1-guanyl-4-piperidlnyl)-oxycarbonyl]-1 1 H-dlbenz[b,e]-azepin-6-one. 

15 (Compound 31) 

Hydrochloride salt (acetonltriie). M.p. 215°C. 

M S (C.I.) : 379 m/e [M + H]* 

Analisys C21H23CIN4O3 

Found ©A) 
20 C 60.77 H 5.63 N 13.46 

Calc.<¥b 

C 60.79 H 5.59 N 8.55 
5,6^ihydro-[(1^uanyl^j3ip9ridfnyl)-o^ 

25 

(Compound 32) 

Hydrochloride salt (acetonftrlle). M.p. 167°C. 
M S (CI.) : 379 m/e [M + H]* 
Analisys C21H23CIN4O3 
30 Found <Vb 

C 60.75 H 5.56 N 13.50 
Calc. <Vo 

C 60.79 H 5.59 N 13.50 

35 5 t 8-dlhydro-1 H(2-Jmlno-1 ,3-diazacyclohBxann5-yl)-oxycarbonll]-1 1 H-dlbenzIbjel-azepln-S-one. 
(Compound 33) 

Hydrochloride salt (acetonltriie). M.p. 320° C. 
M S (C.I.) : 351 m/e [M + H]+ 
40 Analysis C19H1QCIN4O3 
Found <Vb 

C 60.03 H 4.90 N 14.55 
Calo.% 

C 68.99 H 4.95 N 14.48 

45 

Example 27 

4,&-dlhydrO"4>[2-(4-fluany!-homopiperazin-1 -yl)-aoetylH OH-thlano [3,4-b] [1 ,5] -benzodiazepln-1 0-one . 
50 (Compound 34) 

A mixture of 4,9-dihydro-4-[2-(homopiperazin-1-yl)-aoetyQ-10H-thleno[3,4-b] [1 ,5]-benzodlazepln-1 0-one 
dlhydrochloride (0.72 g) and cyanamlde (0.14 g) In water (0.15 ml) was heated at 100° C for 3 hrc. The residue 
was dissolved In water, and picric acid was added; the picrate salt was filtered, suspended between 
concentrated hydrochloric (20 ml) and benzene (60 ml). The suspension was heated at 80° C until two clear 

55 layers were obtained. The aqueos layer was separated and evaporated to dryness. The crude hydrochloride of 
the title compound so obtained was purified by crystallization from ethanol. 025 g. M.p. 228°-230°C (dec.). 
M S (C.I.) : 399 m/e [M + H] + 
Analysis CtoitaClgNeOgS 
Found Vo 

60 C 48.08 H 5.19 N 17.60 
Calc. 0/0 

C 48.40 H 5.13 N 17.83 
The following compounds were also prepared according to the above described method: 

65 
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5,10^lhydro-5-[2-(4^uanyl-2,5-d^ [1,4]-dazepln-11-one. 
(Compound 35) 

Dihydrochlorlde salt (ethanol - diethyl ether). M.p. 240°-242°C (dec.) 
M S (CX) : 407 m/e [M + H]* 
Analysis C22H28CI2N0O2 
Found 0/0 

C 54.88 H 5.95 N 17.40 
Calc. o/o 

C 55.11 H 5.88 N 17.53 

4,9Hdihydro^2^4~guanyi-2 t 5^imefo^^ [1,5]-banzodiazepin-10-one 
(Compound 36) 

Dihydrochloride salt (ethanol - diethyl ether). M.p. 215° -216 s C (dec.) 
IV! S (C.I.): 413 m/e [M + H]* 
Analysis C20H26CI2N6O2S 
Found <Vb 

C 49.68 H 5.46 N 17.04 
Calc. % 

C 49.48 H 5.40 N 17.31 

5 t 1 1-dihydro-1 H2-(4^uanyl-2,5-dime^yM [1,4I-benzodiazepin-6-one. 
(Compound 37) 

Dihydrochlorlde salt (ethanol - diethyl ether) M.p. 172°-178°C (dec.) 
M S (C.I.): 408 m/e [M + H]* 
Analysis C21H27Q2N7O2 
Found <Vb 

C 52.41 H 5.71 N 20.18 
Calc. % 

C 52.50 H 5.66 N 20.41 



5 t 11^ihydro"11-[2-(4^uanyl4iomop?perazin"1^)-acetyn-6H-pyrido[2 t 3bI [1,4]-benzodiazepln-6-one 
(Compound 38) 

Dihydrochloride salt (ethanol - diethyl ether). M.p, 201°-207°C (dec.) 
M S (C.I.): 394 m/e M + H f 
Analysis C20H25CI2N7O2 
Found 0/0 

C 51.40 H 543 N 20.85 
Calc. 0/0 

C 51160 H 5.40 N 21.03 

9-[N-fluanyH2-amino ethoxy-oarbonyl)I-xanthsne 
(Compound 39) 

Hydrochloride salt (ethanol -diethyl ether). M.p. 80°-85 w C (dec.) 
M 6 (CJ.): 312 m/e [M + H]* 
Analysis C17H18CIN3O2 
Found % 

C 6853 H 5.24 N 11.97 
Calc. Q/b 

C 58.69 H 5.21 N 12.08 

9-[(1^uanyl-plperldln-3^yl)-methyQ-thloxanthene 
(Compound 40) 

Hydrochloride salt (acetone). M.p. 190° -193° C. 
M S (CJ.) : 338 m/e [M + H]* 
Analysis Csoh^CINaS 
Found <W> 

C 64.09 H 6.58 N 11.05 
Calc. Wo 
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C 64.24 H 6.74 N 11J24 
5 t 6^lhydro-lH(1^uanyl^iperM 

5 (Compound 41| 

Formate 6alt (acetonitrile). M.p. 241 °C. 

M S (CI.) : 393 m/e [M + H]* 

Analysis C23H26N4O5 

Found 0/0 
W C 63.08 H 5.99 N 12.71 

Gala Wo 

C 63.00 H 5.98 N 12.78 



15 5,6^ihydrO'11-[(1^uanyl-4"piperidlnyl)-aniino K?arbonyll-11H-dibenz[b,eI-azepin-6-one. 
(Compound 42) 

Formate salt (acetonitrile). M.p.252°C 
M S (C.I.): 378 m/e [M 4- HI* 
20 Analysis C2zH25Ns04 
Found <W> 

C 62-51 H 6.04 N 16.47 
Calc.% 

C 62.40 H 5.95 N 16.54 

25 

5,6-dlhydro-l 1 -[(1^uajiyl-4-plperazlnyl)-carfaonyl]--1 1 H-dlbenz^ehazepin-e-one. 
(Compound 43) 

Formate salt (acetonitrile) M.p. 204°C 
30 MS (C.I.) : 364m/e [M + H] 4 * 
Analysis C21H23N5O4 
Found <Vb 

C 61.50 H 5.58 N 16.97 
CaJc.Vo 
35 C 61.60 H 5.66 N 17.10 

Example 28 

5 t 10^llhydro-5-[2~(4-guanyl-plperazln-1 -yl)-acetyt]-1 1 H-dibenzo[b r e] [1 ,4I-diazepin-1 1 -one. 

40 

(Compound 3) 

A solution of 5J0^lhydro^[2-(piperazln-1^Hce^ (1.2 g) and 

5-methyt Isothlourea sulphate (0.8 g) In ethanol (30 ml) was refiuxed for 24 hrs. The solution was evaporated to 

dryness and after flash-column chromatography (etuent : metanol - acetic sold - ammonium hydroxide 
46 100:2:3) the crude title compound was obtained. It was purified through Its plorate salt from whfoh the 

hydrochloride was easily obtained. 0.55 g. M.p. 241 0 -243°C (dec.) (from ethanol). 

M 6 (CI.) : 379 m/e [M + H] + 

Analysis CBoHwCteNeOa 

Found <Wi 
50 C 53.02 H 5.31 N 18.70 

Calo. Wo 

C 53.21 H 5.36 N 18.62 
In an analogous manner the following compounds were obtained: 

55 5 t 1lKilhydro-1H2-(4^uanyM [1 f 4]-banzodlazepln-6-one. 

(Compound 4) 

□{hydrochloride salt (ethanol). M.p. 220° -230° C (dec.) 
M S (CI.) : 380 m/e [M + HI + 
60 Analysis CioHuClgNrOe 
Found <Vb 

C 50.21 H 5.23 N 21.57 
Calc. o/d 

C 50.44 H 5.12 N 21,68 

65 
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S t 10Ki[hydro^[4-(N^anyl-amino)^utvnyn-11H^ibenz[b,e] [1,4I-diazepin-11one. 
(Compound 44) 

Hydrochloride saft (ethanol -diethyl ether). M.p. 162°-168°C (dec.) 

M S (CI.) : 338 m/e [M + H]* 5 
Analysis daHeoCINgOz 
Found Wo 

C 57.60 H 5.43 N 18.61 
Calc. *Jo 

C 57.83 H 5.39 N 1874 10 
Example 29 

5,11^ihydro^hloro-1H2-(4^ua^^ [1,4}-benzodlazepin-6-one. 15 

(Compound 7) 

A solution of 5,1 1^ihydro^K^loro-11-[2-(4-N^ 
[2,3-b][1 ,4]-benzodiazepln-6-one (1.5 g) in formic acid (30 ml) was heated at 50° C for 8 hrs in the presence of 
SnCi2«2H20 (5.9 g) ; the reaction mixture was filtered and then evaporated to dryness. Water (30 ml) and 37% 20 
HCI (3 ml) were added and HzB was bubbled into this solution; the SnS which separated was filtered, and from 
the solution evaporated to dryness the crude title compound was obtained. This was purified by crystallization 
from absolute ethanol. 0.35 g. M.p. 235° -238° C (dec.) 
M S (CI.) : 414 m/e [M + H]* 

Analysis C19HE2CI3N7O2 25 
Found <Vb 

C 46.73 H 4.62 N 20.01 
Calc. o/o 

C 46.88 H 4.55 N 20.14 



Example 30 



5,11^!hydro-11-[2-(4-N^ethyrthto^^ [1,4J-benzodiazepln- 
6-one. M.p. 250 o -251 o C. 



5,10<Hhydro^-[2-{14toctyMWoca^ [1,4]-dlazepln-11-one. 
M.p. 180°-183°C. 

5,10^ihydro*[2-(4^ctytthloc^ajny^ [1,4J-diazepin-11-one. 
M.p. 118°-120°C. 



30 



5,10<lfhydro^2-(4^^ethyl-thiocaift^ 1 H-dibenzo[b.e] [ 1 ,4]-dlazepin-1 lone. 

A solution of S^O^Ihydro-S-P-fpiperazin-l-ylJ-acetylHIH-dibenzoIb.eJ [1,4]-diazepin-11-one (0.5 g) and 
methylisothiocyanate (0.2 g) in methanol was refluxed for 1 hour. The solution was cooled at room temperature 35 
and evaporated to dryness. The pure title compound was obtained after crystallization of the residue from 
absolute ethanol. 0.4 g. M.p. 235° -236° C. 

By following the above described procedure, and by utilyzing the suitable intermediates, these compounds 
were obtained: 



40 



5,10-dihydro-5-[2-( 4-N-isopropyIthiocarbamyl-piperazln-1 -yl)-acety1]-1 1 H-dlbenzo[b,e] [1 ,4l-dla*epln- 
11-one. M.p. 139°-143°C. 45 

4,9-dlhydro^[2-[4-NHsopropylthioca^ [1^]-benzodiazepln 
-1(H>ne. M.p. 201°-204°C 

5 t 10^lhydro^-[2^14^-isopropyl-thiocarb dibenzofb.e] [1,4]-dlazepln- 50 
11-one. M.p. 148°«148°C 



55 



4,Wihydro^[2-(4-N^ctyl-thiocarbamtf^^ [1 ,5]-benzodlazepln- 

10-one. M.p. 109°-112°C. $0 

5,10<lihydro^[(4-NK)Ctyl-thiocajl3amyi-piperazi^ [1,4]-diazepin-11-one. 
M.p. 150°-152°C. 

5, 10Hdihydro^[2-(444-t^utyl-thiocarbamyl-piperazin-1 -yl)-acetyi]-1 1 H-dibenzotb,e] [1 ,4]-diazepin-1 1 -one. 65 
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M.p. 135°~138°C. 

8-[2-(N-methyi-thioureido)^thoxycart)onyl]-thJo)cantene. M.p. 140° -142° C. 
5 Example 31 

5,1P<flhydro^-[2-(4-N^ethyHmlnomethyl-plpB [1,4]-dlazepln-11-one. 

(Compound 45) 
10 A suspension of 5,10KJfhydro-5-[2-(4-N-meth^^ 

[1,4]-dlazepin-11-one (0.89 g) and Raney-Nlckel (4 g) in dichloromethane was stirred at room temperature 

for 1 hour; the suspension was filtered, hydrochloric acid In ethanol was added and the clear solution was 

evaporated to dryness. The crude hydrochloride was purified by crystallization from acetone. 0.24 g. 

M.p. 182°C (dec). 
15 MS (C.I.): 378 m/e {M + H] + 

Analysis C21H25CI2N6O2 

Found Wo 

C 55.80 H 5.63 N 15.41 
Calc. <Vb 
20 C 56.00 H 5.59 N 15.55 

The following compounds were analogously prepared: 

5,10<llhydro-5-[2-(1-N^8opropyHmln^ 1 H-dibenzo[b,eI [1 ,4I-dlazepln-1 1 -one. 

25 (Compound 46) 

Hydrochloride salt (ethanol -ethylacetale). M.p. 204°-206»C (dec) 

M S (CI.) : 405 m/e [M + H]+ 

Anaiysls 

Found <Vo 
30 C 65.15 H 6.80 N 12.57 

C24H29ON4O2 

Calc. <Mo 

C 65.22 H 6.84 N 12.67 

35 4 t 9<llhydro^[2-(4^^ctyHmlno-m {1,4]-benzodlazepin-6-one 
(Compound 47) 

Dihydrochloride salt (ethanol - ethyl acetate). M.p. 160°-162°C(dec) 
M S (CJ.) : 482 m/e[M -f HI + 
40 Analysis C20Hs7Cl2NeO2S 
Found <Vb 

C 56.26 H 6.77 N 12.54 
Calc.% 

C 58.81 H 6.73 N 12.63 

45 

5,10Kl[hydro^-[2-(1-NK3OtyHmIm^et^ 1 H-dlbBnzo[b,a] [1 ,4I-dlazepln-1 1 -one. 

(Compound 48) 

Hydrochloride salt (ethanol - diethyl ether). M.p. 230°-235°C (dec) 
SO M 8 (CJ.) : 476 m/e [M + H] + 
Analysis C29H8BCIN4O2 
Found Wq 

C 68.05 H 7.73 N 10.82 
Calc. 0/0 
55 C 68.16 H 7.69 N 10.96 

5,11-dihydro-1 1-[2-(4-N-methyMmlno-methyl-plpera2ln -1^)-acety1]-6H-pyrjdo-[2,3-b] 
[1 ,4]-benzodlarepfn-6"One. 

60 (Compound 48) 

Dihydrochloride salt (acetone). M.p. 218-220°C (dec.) 

M S (CJ.) : 379 m/e [M + HP 

Analysis C2oH24.Ci2Ne02 

Found <Vo 
65 C 53.07 H 6.41 N 18.54 



28 



EP 0 809 422 A2 

Calc.% 

C 53.21 H 5.36 N 18.62 

Xanthen-3-carboxyIlc acid-2-[N-methyKimino methyt)-amino]-ethyl ester. 
(Compound 50) 

Hydrochloride salt (diethyl ether). M.p. 70°-78°C (dec)(after liophilization 
MS (CI) : 311 m/e [M + H]* 
Analysis CisHieCINaOa 
Found Vo 

C S2.03 H 5.64 N 7.94 
CaIc.<Vb 

C 6Z33 H 5.55 N 8.08 

5Jf>dlhydro-5-[2-(4-N-i3opropyj Imino methyl-pfpera2in-1-yr)"acetytI-11H-dfbenzo[b,el [1,4I-diazepin-11-one. 
(Compound 51) 

□{hydrochloride salt {ethanoi - diethyl ether) M.p. 200° C (dec.) 
M S (C.I.): 406 m/e [M + H]" 
Analysis C23H29CI2N5O2 
Found Wo 

C 57.70 H 6.13 N 14.68 
Calc. t>/o 

C 57.74 H 6.11 N 14.64 

5.1Q^ihydro^[2>(4^^utyNmin(MTiethyl-piperazin->1 -yl)-acetyi]-1 1 H-dibenzof b,e] [1 ,41-diazepin 1 1nane. 
(Compound 52) 

Dihydrochloride salt (ethanoi -diethyl ether). M.p. 230° C (dec.) 
M S (CI.) : 420 m/e [M + HT 
Analysis C24HaiCl2Ns02 
Found <Vo 

C 58.47 H 6.40 N 14.08 
Calc. 0/0 

C 58.53 H 6.34 N 14.22 

5,1CHiihydro-5H^K)CtyMm^ [1,41-diazepin-H-one. 
(Compound 53) 

Hydrochloride salt (ethanoi - diethyl ether) M.p. 140M43°C (dec) 
M S (C.L) : 462 m/e [M + H]* 
Analysis C27H38CIN6O2 ■ 
Found <Vb 

C 65.06 H 7.31 H 13.98 
Calc.Qfc 

C 65.11 H7i9H 14.08 

4,9-dihydrD^[2-(4~N^sopropyMmtnomefo^^ 
[1,5]-bQnzodiaz9pln-iaone. 

(Compound 54) 

Dihydrochloride salt (acetone). M.p. 224° -226° C (dec.) 
M S (C.l.) : 412 m/e [M + hT 
Analysis C21H27CI2NSO2S 
Found <Vb 

C 52.00 H 6.65 N 14.39 
Calc. <Vb 

C 52.06 H 5.62 N 14.46 
Example 32 

5,6-d(hydro-1 1'[2-(1-imlnomethyMpera2lrv-4-yl)-ethyliden]-»1 1 H-dibenz[b,e]-azepln-6-one . 
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(Compound 55) 

A solution of ethylformimldate hydrochloride (1.8 g) and 5,6-dihydro-1 1-[2-(1-plperazlnyl)-ethylldenl-11H-dl- 
benz[b,e]-azepln-6-one (5 g) In absolute ethanol (50 ml) was stirred overnight at room temperature. The 
reaction mixture was evaporated to dryness and from the crude residue the pure title compound was obtained 
5 after crystallization from isopropanol. 22. g, Dlhydrochlorlde salt. M.p. 245° C (dec.) 
M S (CI.): 355 m/e [M + H] 4 * 
Analysis Cai^CLaN-iO 
Found <Md 

C 59.81 H 6.06 H 13.25 
10 Calc, Wa 

C 60.00 H 5.99 H 13.33 
Accordingly the following compound was obtained: 

9-[(1-iminomethyi"piperidin-3-yl)-methyl]-thloxanthene 

15 

(Compound 56) 

Hydrochloride salt (acetone -diethyl ether).M.p. 207°-210°C (dec) 
M S (CI.) : 323 m/e [M + H] + 
Analysis C20H23CIN2S 
20 Found 0/0 

C 66.85 H 6.51 N 7.77 
Calc.W 

C 66.93 H 6.46 N 7.80 
25 Example 33 

5.10-dihydro-5-[2-(4- g-lmfnoethyl - pipera2ln-1-yD-eoetyll-t1H>dlbenzo[b t e] [1,4I-dfazepin-11-one. 
(Compound 57) 

30 A solution of 5,10<lihydro^[2-(piperBZln-1^)-ac^h11H-dlben2o[b l e] [1,4]-diazepliv11-one (0.5 g) and 
ethylaoetimidate hydrochloride (0.2 g) in ethanol (15 ml)was stirred overnight at room temperature. The solid, 
which separated, was oollected by filtration and recrystalllzed from isopropanol to give 0.23 g of the title 
compound as hydrochloride salt. M.p. 215° C (dec.) 
M S (CI.) : 378 m/e [M + HJ* 

35 Analysis C21H2SCI2N6O2 
Found % 

C 65.73 H 5.62 N 15.45 
Calc. o/D 

C 56.00 H 5.59 N 15.55 

40 Following the above described procedure, these analogous compounds were also prepared: 

5.11^hydro-1H2-(4^minoethyW [1 t 41-benzodiazepln-6-one. ' 

(Qprnpound 68) 

45 Dlrtyflroohiorlde eait (ethanol - aoetone). M.p. 200°-202°C (dec.) 
M 6 (CI.) : 379 m/e [M + Hr 
Analysis CfeottaClaNeOs 
Found Vo 

C 63.04 H 5.41 N 16.55 
60 Calc. <tt> 

C 63.21 H 5.38 N 18.62 

4 t 9<ilhydro^[2-(4^^rninoethyi-plpenazln-1 yi)-acetyll-1 OH-thlenoKM-bl [1 ,5] -benzodiazepln-10-one. 

65 (Compound 59) 

Piorate salt (water). M.p.>280°C 

M S (CI.) : 384 m/e [M + HJ+ 

Analysis CsiHajrNnOieS 

Found <Vb 
60 C 44.33 H 3.18 N 18.40 

Celc.Q/b 

C 44.23 H 353 N 18.31 
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5.10-dfhydro-H2-(1^^lnoethyl-pfr^^ [1,4]-dJazepln-11-one. 
(Compound 60) 

Hydrochloride salt (acetone). M.p. 125°-130°C (dec.) 

M S (C.L): 377 m/e [M + H]+ 5 
Analysis C22H25CIN4O2 
Found % 

C 63.66 H 6.15 N 13.40 
Calc. 0/0 

C 63.99 H 6.10 N 13.57 10 

5 t 10-dihydro-6>[2"(1-q-iminoethyl - piperidin^-y1)-acetyl]-11H-dlbenzo[b,el [1.4]-diazepln-11-one. 

(Compound 61) 15 
Pfcrate salt (water). M.p. > 280° C. 
M S (C.L) : 377 m/e [M + H]+ 
Analysis CaatazNzO* 
Found <Vb 

C 55.60 H 4.53 N 16.12 20 
CalaVo 

C 55.53 H 4.49 N 16.19 

5,10<fihydro^[(lHiHmfnc«th^^ [1,4J-dlazepin-11-one. 
(Compound 62) 

Hydrochloride salt (acetone - diethyl ether) M.p. 130°C (dec.) 
M S (CI.) : 363 m/e [M + H]+ 
Analysis C21H23CIN4O2 

Found 0/0 30 
C 63.02 H 5.85 N 13.98 
Calc. 0/0 

C 63.23 H 5.81 N 14.05 

9-C( 1 --a4mino8thyl-plp8rldln-3-yl)-methyll-thioxanthene. 35 
(Compound 63) 

Hydrochloride salt (ethano! -diethyl ether). M.p. 195° -198° C (dec.) 
M S(C.I.) : 337 m/e [M + H]* 

Analysis C21H25CIN2S 40 
Found Qfo 

C 67.50 H 6.35 N 7.39 
CaJo.CVb 

C 67.63 H 6.76 N 7.51 

45 

Example 34 

5,1 0-dihydro-542-[(^g-methyl iminoethy))-piperazin-1 -ylj-acetyf]-1 1 H-dlbenzo[b,eI [1 .4]-dlazepln-1 1 -on e. 

50 

(Compound 64) 

A solution of 5,10-dihydro-5-[2- (piperazln-1-yl)-acetylJ-11H-dibenro[b f eJ l1,4]-diazepin-11~one (0.5 g) and 
N-methyl-phenylacetlmldate (0.24 g) In acetone (15 ml) and ethanol (5 m!) was stirred at room temperature 
overnight. A solution of hydrochloric acid in ethanol was added and the reaction mixture was evaporated to 
dryness. The pure title compound was obtained after flash chromatography purification (etuent: met OH 55 
-CH3COOH-NH4OH 100:2:3). 0.4 g. M.p. 224°-227°C (dec.) (acetone). 
M S (CI.) : 392 m/e [M + H]+ 
Analysis C^aHarClgNsOE 
Found Qfo 

C 56.82 H 5.90 N 15.01 60 
Calc. <Vb 

C 56.89 H 5.86 N 15.08 
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Example 35 

4,9^hydn>4~[2-(44^^ [1 ,5l-benzodlazepin-10-one. 

5 (Compound 65 ) 

A solution of 4 t 9<llhydra-4-[2-(piperazln-1^l)-acetyll--tOH-thjenot3,4-bI [1,5]-benzodiazepin-10-one (1 g) 
and N,S-dlmethylisothiouroniumhydroiodlde (0.67 g) In ethanol (10 ml) was stirred overnight at room 
temperature. The solution was cooled and the separated salt of the title compounds was recovered by 
filtration. 028 g. M.p. 248°-250°C (dec.) 
10 MS (CI.) : 399 m/e [M + H] + 
Analysis CigHzsJNeCfeS 
Found o/o 

C 43.30 H 4.43 N 15.91 
Calc. % 
15 C 43.35 H 4.40 N 15.97 

Analogously the following compound was prepared: 

5,10<jihydro^-[2-(4-N-methylgu [1 t 4]-diazBpIn-1 1-one. 

20 (Compound 66) 

Dihydrochioride salt (ethanol). M.p. 240° C (dec.) 

M S (CI.) : 393 m/e [M + HJ+ 

Analysis C21H26CI2N0O2 

Founds 
25 C 64.04 H 5.66 N 17.98 

Calc. 0A> 

C 54.19 H 5.63 N 18.06 
Example 36 

30 

5,1QKjfhydro^-[2-(44^ethyl^ 
[1 ,4]-dlazepln-1 1-one. 

(Compound 67) 

35 A solution of 5,1(><llhydn>6^2-(4-N^sopropykhi 

[1 t 4]diazepin-1 1-one (2 g ) and dimethyl sulphate (0.65 g) in acetonftrile (40 ml) was refluxed for 1 hour, cooled 
and evaporated to dryness. A 33 % solution of methylamine in ethanol (15 ml) was added to the residue and 
this reaction mixture was stirred at room temperature for 48 hrs, and evaporated to dryness. The title 
compound was obtained after purification of the residue by flash-column chromatography technique (eluent : 

40 metOH - CH3COOH -NH4OH 100:2:3). 022 g. Hydrochloride salt (acetone). M.p. 230-234°C (dec.) 
M S (CI.) : 435 m/e [M + H] + 
Analysis C24Hs2Cl2Ne02 
Found 

C 58.71 H 641 N 16-85 
45 Calc. 0/0 

C 68.80 H 6.36 N 16.66 

Utilizing the same procedure and starting with the suitable Intermediates, the following compounds were 
also obtained: 

50 4ffihydro^2-(^ t N'<llmem^ [3,4-b] 
[1 .61-benzodlarepin-t0-ona 

(Compound 68) 

□{hydrochloride salt (Isopropanol). M.p. 245°-246°C (dec.) 
65 MS (CI.): 413 m/e [M + H] 4 " 
Analysis C2oH2eC{2Ne02S 
Found <Vo 

C 48.35 H 5.44 N 17,06 
Calc.% 
60 C 49.48 H 5.41 N 17.32 

5,10Kjlhydro^-[2^4-N t N'-dimath^ 1H-dibenzo[b,e] [1 t 4]-diazepfn-1 1-one 
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(Compound 69) 

Hydrochloride salt (ethanol - diethyl ether). M.p. 228°-234°C(dBc.) 
M S (CI.) : 407 m/e [M + HI* 
Analysis C22H28CI2N6O2 

Found 5 
C 54,84 H 5.96 N 17.21 
Calc. Q/b 

C 55.11 H 5.88 N 17.53 

10 

Example 37 

5, KVdihydro-5>[2-[4^(A2"lmldazoHn-2-yl )-plperazin-1-ylI-acetyl]-1 1 H-dlbenzo[b,e] [1 ,4]-diazepin-1 1-one. 

(Compound 70) 15 

A solution of 5,10-dfhydro-5-[2-(plperazln-1-yl)-acetyl]-11H-dlbenzo[b t e] [1,4]-diazepln-11-one (0.5 g) and 
2-thiomethyl-4^^dlhydro-imldazole hydroiodide (0.4 g) in ethanol (10 ml) was refluxed for 4 hrs and cooled at 
room temperature. The crude product, which separated, was collected by filtration and recrystaflized from 
methanol. 0.2 g of the pure title compound were obtained as hydroiodide salt. M.p. 272° C (dec.) 
M S (CJ.) : 405 m/e [M + HJ* 20 
Analysis C22H25JN6O2 
Found Vo 

C 50.51 H 4.70 H 15.75 
Calc. <Wo 

C 49.63 H 4.73 N 15.78 25 
The following compounds were accordingly obtained: 

9-[[ 1 -(A2Hmidazolin-2-yl) ^iperidin^-yl-methyl]-thloxanthene 

(Compound 71) 30 
Hydroiodide salt (ethanol). M.p. 240°-244°C (dec). 
M S (CJ.) : 365 m/e [M + HJ* 
Analysis C22H26JN3S 
Found Wd 

C 53.54 H 5.30 N 8.63 35 
Calc. Q/b 

C 53.77 H 5.33 N 8.55 

5 t 10^ihydro^-[2~[2-(A2^mid^ [1,4Hiazepin-11-one. 

40 

(Compound 72) 

Hydroiodide salt (methanol). M.p. 255° -260° C (dec.) 
M 8.(01) : 404 m/e [M + HJ* 
Analysis CzaHaeJNsO* 

Found <Vb 45 

C 52.04 H 5.00 N 13.05 

Calo.Vo 

C 51.98 H 4.93 N 13.18 

5 f 11-dihydro-11-[2-1-(A2-lmidazoKn-2^l )-plperldIn-4-yl] -acetyl]-6H-pyrldo[2,3-b] [1/q-banzodlazepln-6-one. 50 
(Compound 73) 

Hydrochloride salt (ethanol - aoetone). M.p. 138°-140°C 
M S (CI.) : 405 m/e [M + HJ* 

Analysis CaaHzeCINaOz 55 
Found Wq 

O 59.75 H 5.76 N 18.98 
Calo.Qfo 

C 51.98 H 5.72 N 19.06 

60 

Example 38 

5J0Kilhydro^-[2K4-(^no-plpBrid^ [1,41-dlazepln-H-ong. 

A solution of 5,10-dihydro-5-(2-chloro-acetyl)-11H-dibenzo[b f e] [1,4]-diazepin-11-one (3.44 g), 4-cyano 
plperldine (2.65 g) and triethylamine (1.2 g) In acetone (40 ml) was stirred at 45°C for 24 hrs. The reaction 65 
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mixture was evaporated to dryness and 10o/o Ha in water and ethyl acetate were added. The aqueous solution 
was separated, 17% NaaCOs solution was added to adjust the pH at 8; the solid which separated was filtered 
and dried to give the title compound, 3.6 g. M.p. 193°-195°C. 

Similarly the following compounds were prepared from the appropriate starting compounds: 
5 4,9-dlhydro-4-t2-(4-cyanoplperldin-1-yl)-acetyl]-10H- thleno[3,4-bI [1 ,5]-benzodiazepin-10-one. 
M.p. 128°-130°C. 

5 t 10<!ihydrcH5-[2^3^ [1,4]-dlazepln-1 1-one. M.p. 90 n C. 

10 Example 39 

5,10-dlhydr()-5-[2-(4-guanyl-ptperIdln^ [1,4]-dla2epln-11-one. 
(Compound 74) 

15 A mixture of 5,1 0-dlrrydro-5-[2-(4-cyano-piperidin-1 -yl)-acetyl]-1 1 H-dlbenzo[b,e] [1 ,41-diazepin-t 1-one (2 g) 
and thiourea (2.12 g) was heated at 180°C for 2 hrs. From the crude residue after column chromatography 
purification (eluent CHBCk-metOH - NH4OH 90:10:1) the title compound was obtained. 0.28 g. 
□(hydrochloride salt. M.p. 1Q0°-1O5°C (dec.) 
M S (C.I.) : 378 m/e [M + H]+ 

20 Analysis G21H26CI2N5O2 
Found Qfo 

C 56.12 H 5.63 N 15.44 
CaJc. 0/0 

C 58.00 H 5.59 N 15.55 
25 The following compounds were also obtained by utilizing the same procedure: 

4.9Hjlrr/dro4-r2-(4^uar^ [1,5]-benzocfiazBpin-10-one. 
(Compound 75) 

30 DIhydrochlorlde salt (acetone -diethyl ether). M.p. 210°-215°C (dec) 
M S (C.I.) : 384 m/e [M + H] 4 * 
Analysis CighteaCteNsOaS 
Found <Wo 

C 50.13 H 6.14 N 15.21 
35 Calc. Wo 

C 49.99 H 5.08 N 15.35 



5 t 10Hilhydro-5-[2-(4-N-meth^ [1.4] -diazepln-1 1-one. 

40 

(Compound 76) 

Dlhydrochloride salt (acetone). M.p. > 270° C. 
M 8 (C.i.) : 392 m/e [M + H] + 
Analysis OuHzrOWsOfL 
45 Found <H> 

C 56.70 H 5.94 N 14.98 
Calc. Wo 

C 68.89 H 5.86 N 15.08 

50 4 t 9-dlhydrt>-4-[2-(4^-m^ [1,51-benzodlazepln-IO-one. 
(Compound 77) 

DIhydrochlorlde salt (Isopropanol). M.p. 215° 220°C. 
M S (CJ.): 398 m/e{M + H]* 
65 Analysis CeoHbbCIsNsOeS 
Found OA) 

C 60.19 H 5.94 N 17.50 
CalaVo 

C 6043 H 5.83 N 17.62 

eo 

5 t 10-cyhydrt^[2-(3-N-meth^^ [1,4]-d)azepln-11-one. 
(Compound 76) 

DIhydrochlorlde (acetone). M.p. 240°C (dec). 
65 MS (CI.) : 392 m/e [M 4- H]+ 
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Analysis C22H27CI2N5O2 
Found Qfo 

C 58.95 H 5.94 N 15.01 
Cede. Vo 

C 56.89 H 5.86 N 15.08 5 



5 t 10-dfhydro-542-(44sl^utyl^ [1,4l-dlazepin-11-one. 

(Compound 79) 10 
Dihydrochloride salt (acetone-diethyl ether). M.p. 220°-225°C(dec) 
M S (C.I.) : 434 m/e [M + H]* 
Analysis C25HsaCl2N5C3 
Found Q/b 

C 59.07 H 6.62 N 13.77 15 
CaJc. °/o 

C 59.28 H 6.57 N 13.83 
Example 40 

20 

5J0-dihydro-5-[2-(44yli3henyf-gua^^ [1,4I-diazepin-11-one. 
(Compound 80) 

A mixture of 5,1f>*iihydro-^[2-(4H^ano-pipBridin-1^ {1,4]-dlazepin-11-one (2 

g) f aniline (0.5 g) and AICI3 (0.75 g) In tetrachloro ethane was cautiously heated at 130°-140°C for 1 hour. The 25 
reaction mixture was cooled at room temperature, water was added and the two phases were separated. By 
adding a solution of picric acid in water to the aqueous solution, the crude picrate of the title compound was 
obtained. This was conventionally converted into its dihydrochlorlde salt. 0.75 g. M.p. 240° -243° C (dec.) . 
M S (CJ.) : 454 m/e [M + HJ* 

Analysis C27H29CI2N5O2 30 
Found °/d 

C 61.44 H 6.01 N 13.16 
Calc. 0/0 

C 61.59 H 5.55 N 13.31 

35 

Example 41 

5,10HJihydro^-[3-(3-amino>propyl-amlno)-propionyq>11H-dlbBnzo[b t e] [1 t 4]-diazepln-11-one. 

a) A mixture of 5,10-dihydro-5-(3-chloropropionyl)-11H-dibenzo[b,eI [1,4] -diazepin-11-one (6.5 g), N 40 
-CB2-1.3 diamino propane (5 g), and anhydrous K2CO3 (6.2 g) In THF (200 ml) and DMF (20 ml) was 
stirred at room temperature for 4 days. The reaction mixture was evaporated to dryness and the 
intermediate 5,ir>dihydro^[3-(8N^Z^mlno^propyl^lno)-propiony)]-11H-dibenzo[b.e] 
[1.4]-dlazepin-11-one was obtained after flash-column chromatography (eluent CHiCh - MetOH 9:1). 3.5 

g. Waxy solid. 45 

b) This product (3 g) was dissolved in absolute ethanol (60 ml) and hydrogenated at room temperature 
and pressure in the presenoe of 10% Pd/C (0.5 g) as a catalyzer. As the theoretical amount of hydrogen 
was taken up the reaction mixture was filtered and evaporated to dryness. The title compound (2.4 0) was 
obtained as a white thick oil and utilized directly in the following step. It was identified and stored as its 
hydrochloride salt from ethanol. 50 

By following the same procedure and starting from the suitable intermediates, these compounds were 
prepared: 

5,11^ihydro-11-[3-(3^mino-propyl^mlno)i3ropionyl]-6H-pyrido[2,3-bJ [1,4]-benzodiazepln-fl-one. 

Oxalate salt (ethanol). M.p. 175°-180°C (dec). 55 

4,9Kllhydro^[3-(3^inoi)rapyl-^lno)-propionyl]-10H-thienot3.4-b] [1.5]-benzodiazepin-10-one. 
Oxalate salt (ethanol). M.p. 188°-191°C (dec). 

Example 42 60 
5,1C><ilhydro^-[3-(1A5,e4et^ [1,4]-dlazepin-11-one. 
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(Compound 81) 

A solution of 5JO^il^dro^-[3^minchpropyl^inc>^roplonyl]-11H^lben2o[b ( 8] [1,4l-diazep!n-1 1-one (0.8 
g) and formamidine acetate (0.25 g) in ethanol (10 ml) was stirred at room temperature for six hrs, The solution 
was evaporated to dryness, the residue was dissolved In acetone and gaseous hydrochloric acid was 
5 introduced. 

The hydrochloride of the title compound crystallized out and was filtered and dried. 0.45 g M.p. 120° C (dec.) 
M S (CJ.) : 349 rn/e [M + H]+ 
Analysis C20H22CI2N4O2 
Found <H> 
10 C 62.18 H 5.59 N 14.41 
Caic. Wo 

O 62.41 H 5.50 N 14.56 
Accordingly the following compounds were obtained: 

15 5,11^lhydro-1H3-(1,4,5,64etrahydrop^ [1,5I-benzodia2;epin-6-one. 

(Compound 82) 

Hydrochloride salt (acetone - diethyl ether) M.p. 114°-t16°C (dec.) 
M S (CJ.) : 350 m/e [M + H] + 
20 Analysis CibHzoCINsOz 
Found 0/0 

C 50.40 H 6.23 N 16.57 
CaJc.0/0 

C 50.68 H 6.16 N 16.72 



4 1 9^fhydro^[3"(1 t 4 t 5 1 6-tetrahydroplrimldin>1^l)^ropionyil [1,5l-benzodiazepin-1Q-one. 
(Compound 83) 

30 Hydrochloride salt (acetone - diethyl ether) M.p. 70°-71°C (dec.) 
M S (C.I.) : 358 m/e [M + H] + 
Analysis C10H19CIN4O2S 
Found <Vb 

C 55.08 H 5.01 N 14.20 
35 Caic. <Vo 

C 65.30 H 4.S0 N 14.33 

Example 43 

40 5,10-dihydro^[3-(2^ethyHA5 t 6-te^ 
[1 ,4]-dlazepin-1 1 -one. 

(Compound 64) 

yCfiwSufiorT^ [1,41-diezepin-l 1-one 

45 (1.6 g) and aoetamldlne hydrochloride (0.5 g) In ethanol (7 ml) was stirred overnight. The orystallized product 

was Altered and dried to give 1.4 g of the title compound as hydrochloride salt. M.p. 209°-211°C (dec.). M S 

(CI.) : 363 m/e [M + H]+ 

Analysis C2iH&sCiN402 

Found <H> 
50 C 63.16 H 5.92 N 13.98 

CaJo. <Vb 

C 63.23 H 5.81 N 14.05 
Similarly this product was prepared: 

55 5J1^lhydrcH1-[3K2^ethyl-1A5^ 

[1 t 41-benzodlazepfo-6-oneT " "~ — . 

(Compound 65) 

Hydrochloride salt (ethanol). M.p. 210°C (dec.) 
60 MS (CJ.) : 364 m/e [M + H]* 
Analysis CEoHzeCINeOa 
Found <Vb 

C 80.12 H 5.59 N 17.42 
Caic. <Vo 
65 C 60.07 H 5.55 N 17.52 



36 



EP 0309422 A2 



Example 44 

5,1 0-dihydro^-[3-(2-amlno-1 A5,6-tetrahydropirimidin-1 -yl)-propionyl]-1 1 H-dibenzo[b,el 

[1 ,41-diazepln-1 1 -one. " " w ~ ~" 5 

(Compound 86) 

a) A solution of 5,10<llhydro-5-[3-(3^min(>p^ [1,4J-diazepin- 

1 1-one (2 g) and 2-methyM-ratro-2-thiopseudourea (0.8 g) In water wa3 stirred at room temperature for 10 
48 hrs. The solid which separated was filtered and after trituration from diethyl ether 0.95 g of the 
intermediate 5 f 10^ihydro^[3-(2-nitroamino-1,4 f 5^ 
zo[b,e] [1 f 4]-diazepin-1 1-one were obtained. M.p. t60°-164°C. 

Similarly was prepared : 15 

4,9Hilhydro^[3-(2-nltroamino-1A5 [1 t 5]-ben- 
zodiazepin-10-one. M.p. 80°-81°C (dec.) 

b) A suspension of 5,10-dihydro-5-[3-(2-nitroamino-1 A5,6-tetrahydropirimidin-1-yl)-propionyl]- 
11H-dibenzo[b t eI [1,4]-dlazepfn-11-one (0.6 g) and 1WoPd/C (0.6 g) in formic acid (15 ml) was stirred at 20 
45° C for 4 hrs. The reaction mixture was filtered and evaporated to dryness. The formate salt of the 
desired compound was obtained as a white solid (0.47 g). M.p. 68° -70° C (dec.) 

MS(C.I.):364m/e[M + Hr 
Analysis C21H23N6O4 

Found <Vb 25 
C 61.80 H 5.59 N 17.24 
CaJc. °A> 

C 61.60 H 5.66 N 17.11 

Accordingly to this procedure the following compound was prepared: 30 

4>dlhydrtHH3^2^lno-1, 4,5.6^^ 
[1 ,5]-benzodf azepin-10-one. 



(Compound 87) 

Formate salt (diethyl ether). M.p. 58° -62° C (dec.) 
MS(C.I.):370m/e[M + Hr 
Analysis C10H21N5O4S 
Found tVb 

C 54.80 H 5.16 N 16.71 
Calc. Vq 

C 54.92 H 5.09 N 16.86 
Example 45 



40 



45 

9-[(1 -methyl-2-amlno-1 < 4,5.6-tetrahydroplrimidln-5-yi)--oxycarfaonyl]-xanthene 
(Compound 88) 

Xanthen-9-carbonylchloride (1.5 g) was slowly added to a solution of 1-methyl-2-amino-5-hydroxy- 
1A5.6-tetrahydroplrimldlne hydrochloride (1 g) In anhydrous DMF (10 ml). The solution was stirred for 2 hrs at 50 
room temperature and evaporated to dryness. The title compound was obtained after purification of the crude 
residue by flash-column chromatography (eluent : CTfeCk-MetOH -H2O 80:20:2) 0.8 g. M.p. 175°-178°C 
(dec.) 

M S (CI.) : 338 m/e [M + HT 

Analysis 55 
Found <Vo 

C 60.85 H 5.43 N 11.08 

CietaoCINaOa 

Calc.<Vb 

C 61.04 H 5.39 N 1124 60 
Similarly this compound was obtained: 

94(2-methyl-1 t 4 ) 5 t 64etrahydropirimidln-5-yl)-oxycarbonyll-xanthene 

65 
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(Compound 89) 

Hydrochloride salt (acetone - diethyl ether). M.p. 110 o -115°C (dec.) 
M S (CI.) : 323 m/e [M + H] + 
Analysis CisHioCIN20a 
5 Found Q/o 

C 63.15 H 5.38 N 7.68 
CaIc.<Vo 

C 63.59 H 5.33 N 7.81 
10 Example 46 

9-r(1£^lmethy)-1,4 t 6 f 6-teta^ 
(Compound 90) 

15 

a) A solution of methyllodide (1 .64 g) and 2-methyl-5-hydroxy-1 ,4,5,6-tetrahydroplrimldlne {1 .2 g) In THF 
was stirred at room temperatura. The solid which evaporated was collected by filtration and crystallized 
from acetone and diethyl ether to give 0.4 g of l^-dlmethyl-S-hydroxy-tAS.e-tetrahydroplrimldin as 
hydro lodldesalt 

so b) Xanthene-9-carbonylchloride (1.43 g) was slowly added to a solution of the above described 

Intermediate (1 J5 g) In anhydrous DMF (15 ml). The solution was stirred at room temperature for 2 hrs and 
evaporated to dryness. The title compound was obtained as hydroiodide salt after purification of the crude 
residue by flash-column chromatography (eluent CH2CI2 - CH3OH - H 2 0 85:15:1.5). 0.35 g. M.p. 248°C 
(dec.) 

25 MS (C.I.) : 337 m/e [M + H] + 

Analysis C20H2IN2O3 
Found °A> 

C 51.72 H 4.58 N 6.12 
CaJc.<Vb 
SO C 51 .80 H 4.66 N 6.04 

Example 47 

5 t 10-d!hydro-5-[(2-methyl-1 4,5,6-tetrahydropirimidin^-yl)^Jxycarbonyil>1 1 H-dibenzo[b.e] 
35 [1 ,4]-diazepln-t 1 -one . 

(Compound 91) 

a) A solution of S.IO-dihydro^-chlorocaibonyl-IIHHilbenzotb.e] [1,41-diazepln-H-one (8.8 g) In 
40 anhydrous DMF (70 ml) was slowly dropped Into a well stirred suspension of 5-hydroxy-2-methyipiri- 

midlne (3 6 g) and 80<Vo NaH (1 g) in anhydrous DMF (50 ml). After 1 hour stirring, water (1500 ml) was 
added and the reaction mixture was extracted with ethylacetate. From the organic solution the crude 
5 10rdlhydro*[(2-methyl-plperidin^ [1.4]-diazepin-11-one was ob- 

tained. It was purified through Its hydrochloride salt In an ethanol- acetone mixture. (6.2 g). 
45 M.p.200°-2(ffi o C. 

b) This Intermediate (5 g) was dissolved In water (25 ml) and ethanol (70 ml) and hydrogenated at room 
temperature and pressure in the presence of 10% Pd/C (1 g). When the theoretical amount of hydrogen 
was taken up, the reaction mixture was filtered and evaporated to dryness. The hydrochloride of the title 
compound was obtained as a white powder after trituration In diethyl ether. 4.1 g. M.p. 183°-186°C. 

60 MS (CI.) : 351 m/e [M + HP 

Analysis C10H10CIN4O8 
Found <Vo 

C58.71H5.04N 14.59 
CaJo.% 

55 C58.99H4.95N 14.48 

The following not limitative examples of pharmaceutical compositions according to the Invention are 

reported: 



60 



Example 48 



Tablets 

- active Ingredient 20 mg 

- lactose 247 mg 

- corn starch 30 mg 

65 - magnesium stearate 3 mg 
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Method pf preparation: The active ingredient, lactose, and corn starch were mixed and homogeneously 
moistened with water. After screening of the moist mass and drying in a tray drier, the mixture was again 
passed through a screen and magnesium stearate was added. Then the mixture was pressed into tablets 
weighing 300 mg each. Each tablet contains 20 mg of active ingredient. 

5 

Example 49 

Fresze-dried vials 

-active ingredient 10 mg 

- mannlto! 60 mg w 
Method of preparation: the active Ingredient and mannltol were dissolved in an appropriate amount of water 

for injection. The resulting solution was filtered and filled Into vials under sterile conditions. The vials were 
freeze-dried and stopped with a suitable closure. 

Example 60 15 

Suppositories 

-active ingredient 60 mg 

- semisynthetic glioerides of fatty acids 750 mg 

Method of preparation: the semisynthetic gllcerides of fatty acids were melted and the active ingredient was 20 
added while stirring homogeneously. After cooling at a proper temperature the mass was poured into 
preformed moulds for suppositories weighing 800 mg each. Each suppository contains 50 mg of active 
ingredient 

Example 51 25 
Oral drops 

-active ingredient 10 mg 

- sorbitol 350 mg 

- propylene glycol 200 mg 30 

- citric acid 1 mg 

- sodium citrate 3 mg 

- demineralized water q.s. 1 ml 

Method of preparation: the active ingredient, citric acid and sodium citrate were dissolved in a mixture of a 
proper amount of water and propylene glycol. Then sorbitol was added and the final solution was filtered. The 35 
solution contains 1% of active ingredient and Is administered by using a proper dropper. 

Example 52 

Capsules 40 

- active ingredient 20 mg 

- lactose 178 mg 

- Magnesium stearate 2mg 

Method of preparation: the active Ingredient was mixed with the auxiliary products, and the mixture was 
passed through a screen and mixed homogeneously In a suitable device. The resulting mixture was filled into 45 
hard gelatine capsules (200 mg per oapsule); each capsule contains 20 mg of active ingredient. 



Claims 50 
1 . Compounds of general formula (I) 

55 
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wherein 

R represents a hydrogen atom or a halogen atom 
X represents nitrogen or -CH-group 

W represents a -NH-CO-, -CH = CH-, -CH2-CH2- group, oxygen or sulfur 
Ri represents a hydrogen atom or a Ci^» alkyl group 
nlsOor 1 

Y represents sulfur or a -CH- group 
A represents carbon or nitrogen 

B represents a -CH- group (provided that A f s different from nitrogen) , -COO-, -CO-, or -CH2- group 
m is 0 or an integer from 1 to 3 

Z represents -NH-, -CO-, -COO- or -CH- group, or It Is absent 
pisOorl 

Het represents plperazinyi, homopiparazinyi, piperidlnyl, tropyl or tetrahydroplrimidiny! group, each group 

being optionally substituted by a C1-4 alkyl group or an amino group 

qlsOorl 

R2 represents a hydrogen atom, a C1-4 alkyl group or an amino group optionally substituted by a linear or 
branched C1-4 alkyl group or phenyl group 

R3 represents a linear or branched Ci-a alkyl group or a hydrogen atom (provided that the bond between 
Het and the group 




Is a carbon -carbon bond or A « CandB = CH) 
or 

Rgand Rs may Join together to form a heterocyclic 5-membered ring, tautomers thereof and acid addition 
salts of the aforesaid compounds. 

2 . Physiologically compatible acid addition salts of compounds of formula (I) as claimed In claim 1 . 

3. Salts according to claim 2 obtained for salification with hydrochloric, hydrobromlc, hydroiodlc, 
sulphuric or methansulphonlo acid. 

4. Pharmaceutical compositions comprising as aotlve ingredient at least one compound of general 
formula (I), according to claim 1 or a tautomer or physiologically compatible acid addition salt thereof (n 
association with a pharmaceutical carriers or exoiplents. 

5 . Pharmaceutical compositions according to claim 4 for use as anttmusoarlnic agents. 

6. Pharmaceutical compositions according to claim 5 for treatment of patients suffering from motility 
disorders of the gastrointestinal or urogenital tract and from peptic ulcer disorders. 

7. Prooessforthe preparation of compounds of general formula (1) 
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B — (CH ) — Z-(Het) 
i m c 



to 



70 



15 



wherein the different substituents are as defined in claim 1, characterized In that, when q is 1 and Rg is an 
amino group optionally substituted by a linear or branched C1-4 alkyl or phenyl group, a compound of 
general formula (II) ^ 




Z~(Het) 



(ID 



25 



30 



35 



wherein the different substltuents are as above defined, and provided that, when p is 1, Het is different 
from tetrahydropirimidine and contains at least one secondary amino function, is reacted, in the form of Its 
addition salt with a mineral acid of formula HM, with cyanamide, optionally in the presence of a protic 40 
solvent at temperatures between 50° and 160°C, or with a reactive compound of formula (ill) 



L - C 



(III) 



45 



wherein Lisa leaving group, R 2 and R3 are as above defined, in a polar solvent at temperatures between 
20° and100°C. 

8. Process for the preparation of compounds of formula (I) as defined in claim 7, characterized in that a 
nitroguanldine derivative of general formula (IV) 
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10 



15 




B — (CH ) — Z-Ofet) - C 
z m p 



(IV) 



provided that the nitroguanyt moiety is (inked to the secondary nitrogen atom of Het, when p Is 1, Is 
reduced by hydrogen or hydrogen donor In the presence of a suitable catalyst and optionally of a suitable 
20 solvent at temperatures between 10° and 100° C. 

9. Process for the preparation of compounds of general formula (I), as defined In claim 7, characterized 
in that a compound of general formula (VI) 



25 



30 



35 




B- 



(VI) 



(CHJ — Z — (Het) - C - NHR 
Z m p 6 



40 provided that the thlocarbamoyl moiety is linked to the secondary nitrogen atom of Het when p is 1 Js 

reacted with an alkylating agent, and the corresponding isothiouronium intermediate is reacted in situ 
with an amine of formula R2 - H, in which R2 is as above dedefined, in the presence of a polar solvent at 
temperatures between 20° and 1 00° C. 

10. Process for the preparation of compounds of general formula (I) as defined in claim 1 , characterized 
45 in that, when q Is 1 and Ra Is hydrogen atom or a C1-4 alkyl, a compound of formula (II) as defined in claim 
7 r provided that when p is 1, Het Is different from tetrahydropyrfmidine and contains at (east one 
secondary amino function, Is reacted wfth an addition salt of a compound of formula (VIII) 



50 



55 



i 

H 



HM 



(VIII) 



60 



wherein G is a leaving group, when R2 is hydrogen atom, or with a compound of general formula (IX) 
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\ c * 3 
I 



(IX) 



wherein G, R2 and R3 are as above defined, when R2 is C1-4 aikyi in the presence of a polar solvent at to 
temperatures between 10° and 70° C. 

1 1 . Process tor the preparation of compounds of general formula (I) as defined in claim 1 , characterized 
in that, when R2 is hydrogen, a compound of formula (VI) is desulphurized with Raney-Nickel or H2<D2 in 
an appropriate solvent at temperatures between 10° and 70° C. 

12. Process for the preparation of compounds or general formula (I) as defined in claim 1 , characterized 15 
in that, when q is 1 and R2 is an amino group optionally substituted by a linear or branched C1-4 aikyt or 
phenyl group, a cyano derivative of general formula (X) 




20 



25 



B — (CHJ — Z — (Het) - CN 
^ ra p 



provided that the cyano moiety is linked to a caibon atom of Het when p is 1, and Het is different from 35 
tetrahydropyrimidine, is reacted with a substituted or u nsuostftuted ammonium salt of formula (XI) 



R2H • HM (XI) 

wherein R2 and HM are as above defined, or with a substituted or unsubstituted thiourea of formula (XII) 40 

S 
II 

R 0 - C - NH 0 (XII) 

- 45 
at temperatures between 50° and 200° C. 

13. Process for the preparation of compounds of general formula (I) as defined in claim 12, characterized 
in that a compound of formula (XI). as above defined, is reacted, as free base, with an imldate or an Imidoy! 
derivative of general formula (Xlil) 

50 
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In the presence of a solvent at temperatures between 0° and 80° C. 

14. Process for the preparation of compounds of general formula (I) as defined in claim 1 , characterized 
in that when m Is 2, Het is a N-linked tetrahydropyrlmidlnyl group optionally substituted by C-m alkyi or by 
an amino group, Z is absent and q is 0, a compound of general formula (XIV) 



R 




Is reacted with a compound of general formula (XV) 



HN 

- NH - HM (XV) 

J 



wherein J Is hydrogen atom, C1-4 alky! or an amino group, In the presence of a suitable solvent at 
temperatures between 0° and 80° C. 

15. Process for the preparation of compounds of general formula (1) as defined in claim 14, characterized 
in that, when Het Is N-ilnked tetrahydropyrimldinyf group substituted by an amino group, a compound of 
general formula (XVI) 




(XVI) 



NN0 2 



Is reduced with a hydrogen or a hydrogen donor In the presence of a suitable catalyst and optionally In the 
presence of a suitable solvent at temperatures between 10° and 100°C. 

16. Process for the preparation of compounds of general formula (I) according to claim 7, characterized 
In that the leaving group Is 3,6-dlmethytpyrazoM -yt, tower thloalkyl or sulphonic group. 

17. Prooess for the preparation of compounds of genera) formula (I) aooordtng to claim 8, characterized 
In that In the reduction of compounds of formula (IV) the hydrogen donor is formic acid, acetic acid, 
ammonium formate, cydohexene or cyclohexadiene, and the solvent is formic acid, methanol or ethanol. 

16. Process for the preparation of compounds of general formula (I) according to claim 10, characterized 
In that the leaving group Is halogen, lower aikoxy, phenoxy or dlchlorophosphoryl. 
19. Process for the preparation of compounds of formula (I) according to claim 15, characterized in that 
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In the reduction of compounds of formula (XVI) the hydrogen donor is formic acid, acetic acid, ammonium 
formate, cyciohexene or cydohexadiene, and the soh/ent Is formic acid, water, methanol or ethanol. 
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